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INTRODUCTION

The Department of the Army, New England Division, Corps
of Engineers, 1is providing Architect-Engineer services for
the design of a Modified Automated Record Fire Range at Fort
Devens, Massachusetts.

The Range is located within the limits of South Post
Training area approximately 2 miles south of the cantonment
area. The range is situated on existing ranges G and G-A and
the Engineer Demonstration Area. Access to the range is via
Jackson Road.

Work to be performed under the basic agreement shall
include the following:

Design Services

1. Phase I: Concept Design (35%)

a. Field investigation and coordination

b. Preparation of concept drawings

c. Preparation of a design report containing
outline specifications, design analysis and

cost estimate

2. Phase 1I: Final Design

This report completes the requirements of Phase I:
Concept Design as defined in the basic agreement.



CHAPTER 1

GENERAL

1.1

DIRECTIVE AUTHORIZATION

Project Number - 189
Authorization - 28 June 1985
Category Code Number = 17902

Nomenclature - Modified Automated Record Fire Range

Directive Scope =~ See Paragraph 1.4 and Appendix 5
Program Amount - $890,000
Cost Limitations - MMCA Limit

Fort Devens has been designated toc receive the Modified
Automated Record Fire Range (MARF). This range will be
designed to meet the specific needs of the Remote
Infantry Targeting System (RETS) equipment. Support
structures to be furnished include control tower,
latrine, ammo breakdown building, range control
puilding, bleacher enclosure and covered mess facility.
Criteria contained in DOD Manual 4270.1-M will be
followed.

APPLICABLE SCOPE CRITERIA

Design will be accomplished in accordance with the
definition and criteria contained in the document
"Concept Submission Instructions" dated December 1979
and the following instructions: Construct a permanent,
standard-design Modified Record Fire rifle marksmanship
range consisting of 16 lanes and range support facil-
ities . PFacility to be designed using guidance
contained in HNDM 1110-1-5 and TC-25-2. Range support
facilities will include a control tower, latrine
{male/female), range personnel/storage/maintenance
building, covered mess, ammo breakdown building, covered
bleacher, general maintenance area, and parking area.
The Lyster bag holder was deleted at the request of Fort
Devens range personnel.

Site development aspects of the range requires site
specific analysis and evaluation, such as land surveys
and foundation investigation, to insure maximum
realization with minimal site disturbance. The terrain
is to remain as natural as possible while incorporating
the functicnal characteristics of the range.



1.4

1.5

PURPOSE AND FUNCTION

The purpose of this project is to modernize and update
the target systems utilized in the training of
individuals and units. It will allow for various
simulated combat conditions and situations. This system
will be a training device and teach individuals and
leaders the technique of shifting, tracking and
adjusting fire on targets.

This project is required to construct new training
facilities in support of the Army Force Modernization
Program which includes fielding of the RETS target
systems at Fort Devens, Massachusetts.

The construction of the range is required at Fort Devens
in FY 1989.

The proposed range is to be located at existing Range
Nos. G and G-A and the Engineer Demonstration Area and
oriented so as to utilize the existing impact area.

This project meets the requirement as set forth in AR
415-15. Accomplishment of this project will satisfy the
construction requirement for site work. Installation of
the RETS equipment will be accomplished separately.

DESIGN SCOPE

The New England Division is to perform Architect-
Engineer services for the design of a Mcdified Automated
Record Fire Range at Fort Devens, Massachusetts. The
design of the proposed work to be accomplished in
accordance with furnished directives dated 28 June 1985,
as modified by the Design Guide for Infantry Rifle
Marksmanship Ranges dated October 1985. Work will pe as
indicated in paragraph 1.2 APPLICABLE SCOPE CRITERIA.

Building computations are as follows:

Building Unit Area Sgquare Feet Occupancy
Control Tower 230 2
Personal/Storage 800 2
Latrine 192 6
Aammo Breakdown 120 1

SITE VISIT NOTES

See Appendix 3.



1.6

GOVERNMENT-FURNISHED EQUIPMENT

The following equipment is to be furnished by the
Government:

a. RETS equipment - installed by manufacturer
b. Public address equipment

CONSTRUCTION PHASING

The proposed new range will be constructed on the
existing "Known Distance" (KD) ranges G and G-4, and on
the existing Engineer Demonstration Area (EDA). The KD
ranges are active ranges and will be closed down upon
start of construction. The Directorate of Training and
Security at the Post will have to temporarily transfer
function of these ranges to other ranges on post or
eliminate the "KD" training during the period of
construction. The operation of the EDA will be limited
to the southern or downrange portion of the area once
construction is begun. Upon activation of the range,
the EDA will have to be relocated to another area
cutside of the range limits.

The Contracting Officer shall direct the salvage of
existing equipment.

CONSTRUCTION SEQUENCING
Construction sequencing will be required for efficient
completion of the project. A preliminary outline of the

various sequences are as follows:

A. Construct Range (Modified Automated Record Fire
Range)

1. 1Install soil erosion and sediment structures.
(If required).

2. Remove existing structures from range and
support area.

3. Remove existing safety berms.

4. Clear, grub and fill service roads, structure
pads, paths, target pads, and firing line and
safety berms. Construct drainage facilities.

5. Construct service and access roads (gravel).

6. Construct support structures, target coffins,
and foxholes,

7. Extend power supply from off-site location.



1.8

1.13

8. 1Install underground electrical to range and
support facilities.

9., Selective clearing of firing lanes.

10. Install flag pole, lane markers, and
miscellaneous signs and hardware.

11. Final landscaping and soil stabilization.

12. Remove temporary soil erosion control
structures, if necessary.

13. Acceptance of completed range.
WASTE AND BCORROW AREAS AND HAUL ROUTES

Haul routes, for use by the contractor, will be
designated during the final design phase. Borrow areas
will be required to construct the facility. During
final design, a determination will be made as to whether
on-post or off-post sites will be used.

AIR AND WATER POLLUTION CONTROL

No air or water pollution is anticipated. The
following soil erosion procedures may be required.

1. 1Installation of sediment control barriers at
strategic location on site (i.e., filter fence,
straw bales, diversion berm, etc.), if necessary.

2. Appropriate soil stabilization measures as dictated
by the site and construction phasing.

3. Compliance with Federal EPA and State erosion and
sediment control requirements and standards.

SPECIFIC DESIGN PROBLEMS

No specific design problems were encountered.
INADEQUATE FUNDS

The project cost for the proposed range is $1,725,000
which is $835,000 above the programmed amount. Chapter
10 - ESTIMATE contains a detailed breakdown and
explanation of the construction cost estimate.

WAIVERS

A waiver for operation of the range will be reguired.

The extreme downrange left corner of the range safety
fan falls outside of the post boundaries.



1.15

1.16

SECURITY PROVISIONS
The control tower will have an intrusion detection
system installed. This sytem will be tied into the

Range Control office located about 4700 feet away at
the entrance to the South Post Training Area.

SUBMISSIONS

Seventeen (17) copies of this report and seventeen (17)

sets of the attached conceptual design drawings have

been provided. Report and drawings are of standard

size.

OTHER SPECIAL PROVISION ITEMS

a. Occupancy and use of the existing "KD" Range will
be restricted during construction of the proposed

project.

b. No special permits are required to be obtained by
the contractor.

c. Open burning of debris is not allowed.
d. GCovernment utilities are not available.

e. No use of government equipment during construction
is anticipated.

f. Blasting and storage of explosives is not required
for the project.

g. Construction of the project will not be affected by
utility outages.

h. The expected length of project is 24 months.
ENVIRONMENTAL PERMITS

None regquired.

HANDICAPPED REQUIREMENTS

In accordance with PL 90-480, no provisions for the
handicapped will be made in the project since, in the
foreseeable future, the facility will be used and
operated solely by able-bodied personnel.

SOLAR STUDY

Not applicable.



1.20 ENERGY AUDIT
A. None required.
B. Energy Sources

1. Heating: ©Oil-fired hot-air furnace heating
instruction building {std. bldg. 2) and heat
pump with supplementary electric heat for
control tower. All other buildings are
unheated.

2. By electric unit NED

3. By others (electric unit NED)

4. Energy Conservation: Adequate insulation will
be added to heated buildings to conserve
energy.

5. Energy Alternatives: N/A

6. Energy Effects: N/A

7. Basis for Appraisal: In consideration of
energy sources and energy requirements, solar
energy and selective energy sources have been
excluded as inapplicable.

1.21 ECONOMIC ANALYSIS
Not applicable to project.
1.22 ECIP ANALYSIS
Not applicable. -
1.23 FUNCTIONAL CRITERIA
No changes have been made by user.

1.24 REHABILITATION

Not applicable to project.



CHAPTER 2

SITING

2.1 NARRATIVE DESCRIPTION

A.

B.

General

1.

Existing ranges G and G-A are sctive ranges used for 'Known
Distance'" (KD) weapons training. Live firing is done from a
series of elevated firing berms located at various distances
from the target line. The targets are the large manually
operated 'bullseye' type.

The Engineer Demonstration Area (EDA) is located immediately
west of ranges G and G-A. It is a relatively level area
where engineer troops practice and demonstrate earth moving
techniques and equipment.

Existing Site Conditions, ranges G and G-A.

1.

Ranges G and G-A lie adjacent to each other with G range
being sited to the west of G-A. The ranges are oriented
approximately north to south with the target line located at
the gouthern end. A small, 7 to 8 foot high, safety berm
separates the two ranges.

Another safety berm of approximately the same height along
the westerly edge of Range G separates that range from
Jackson Road, a paved access road leading to other training
facilities. Range G is approximately 155 meters wide and
555 meters from the target line to the farthest raised
firing berm. Range G-A is 68 meters wide and 335 meters
long. Very little vegetation exists on the ranges. There
is some grass and wild shrubs growing but about 50% of the
area is void of any cover. In these areas the humus or
topsoil is also gone exposing the subsurface soils.
Bordering the left or easterly side of Range G-A is a heavy
stand of trees and undergrowth comprised of deciduous and
pine trees and brush., The ranges are accessed directly off
of either Jackson Road or Dixie Road, which runs along the
northern and easterly edge of the ranges. Two service
roads, one on the easterly side of G-A range and one on the
westerly side of G range provide access to the downrange
area and the target pit. A road connects these service
roads at the northerly end of the ranges. An access road to
the target pit is also provided off of Jackson Road at the
downrange end of the KD range.



c.

3.

The terrain is relatively level throughout both ranges. The
relief in topography is primarily due to the safety berms
and the raised firing positions. Elevations throughout the
ranges, exclusive of the safety berms range from 260 ft.
NGVD to about 264 ft. NGVD. The safety berms have a top
elevation of about 270 fr. NGVD.

The existing firing positions consist of raised berms,
approximately three feet above surrounding terrain, with
numbered firing points corresponding with the downrange
targets. There are no 'foxhole' type firing positions.

The existing support facilities for ranges G and G-A consist
of: covered bleachers, covered mess facility, two flag
poles, an ammo issue point and Lyster Bag holder at the
northern end of the ranges and; at the downrange end, a
target shed, latrine and the target pit with the target
elevating mechanisms.

Existing Site Conditions, Engineer Demonstration Area (EDA).

1.

The EDA is located to the west of Range G, directly across
Jackson Road. This area is used for training of engineer
troops. The area is approximately 190 meters wide and 580
meters long. There is very little vegetation growing on the
site especially at the southern end which is used for
training engineer troops in the use of earthmoving equipment
and procedures. Bordering on the westerly side of the EDA is
a heavy growth of trees, both diciduous and pine, and

brush. A jeep trail parallels the wooded area along the
westerly edge of the area.

The terrain is relatively level throughout the area.
Elevations range from 260 ft. NGVD to 263 ft, NGVD. Towards
the downrange end of the EDA there are numerous depressions
and hillocks that are the result of past engineer training
sessions. Along and parallel to the westerly edge of the
EDA, at about the edge of the existing tree line, there is a
series of small rises with elevations in excess of 265

NGVD. To the west of this the terrain drops off, falling to
elevations below 240 NGVD, This area, with one exception,
falls outside of the work limits of the new range. The
exception exists at the northwest corner of the new range
where the terrain drops off to elevations below 245 ft

NGVD.



2. There is one latrine located at the extreme northern end of
the EDA. In addition to the latrine there is a concrete
helicopter pad located at the northern end of the EDA about
45 meters from Jackson Road.

2.2 SITE USE AND ADAPTATION
A, 8Site use criteria

1. The existing ranges G and G-A and the EDA were evaluated for
conversion to a modified automated Record Fire Range using
the following criteria:

a. Minimal disturbance of the natural cover and terrain.

b. Expansion of the area occupied by ranges G and G-A and
the EDA to a width of 540 meters to allow for

construction of the proposed range and lateral safety
berms.

¢. Minimal disturbance to the existing features of Range G,
such as the raised firing berms, in order teo allow for
continued use of this KD range.

d. Placement of the target coffins at or slightly above
existing grade to minimize drainage and maintenance
problems.

e. Placement of the targets to accommodate the primary
function and purpose of the range — to evaluate the
individual soldiers ability to correctly engage multiple
targets in a time constrained training environment.

f. Removal of existing range support facilities.

B. 8Site Adaptation

1. A review of the existing ranges and the EDA reveals that
little in the way of existing features can be incorporated
into the proposed range. Siting will be accomplished to
minimize or limit disturbance of the existing vegetation and
terrain.

2. Drainage throughout the area is primarily through ground
recharge. Target emplacements will be located at or
slightly above grade to facilitate drainage within the
immediate area of each target.

10



3.

4,

Site

1.

The existing range support facilities for ranges G and G-A
will be either removed or relocated. These include: two
small flag poles, an ammo issue point, lyster bag holder, a
covered mess area, and covered bleachers. These facilities
will be reused by the post at other locations. At the EDA
the latrine will be removed.

The existing concrete helicopter pad will remain and will

become a part of the proposed range. An access road to the
pad will be provided.

The portion of Jackson Road from the intersection with Dixie
Road to the proposed firing line will remain in place and
will be used ta provide access to the proposed range. The
existing safety gate at Jackson Road and Dixie Road will
also remain in place.

Improvements

The new firing line will be on a raised berm (elev. 266 ft.
NGVD) approximately 430 meters from the KD target line
Elevating the firing line is necessary to facilitate target
acquisition and engaging, shifting and adjustment of fire on
the targets,

Due to the depth of snowfall normally occurring in the Fort
Devens region, and the desire to operate the range year
round, the 'Alternative 2' target emplacement will be

used. Because the target operating mechanism is elevated
above grade this should facilitate operation even when there
is snow cover. Also, problems associated with adverse
drainage conditions would be lessened due to the elevated
mechanisms, The target implacements will be set on a 12-
inch layer of well drained gravel fill.

The range operations and control area contains the primary
training and control components, consisting of the firing
line, control tower, ammo breakdown building and a range
control building. The control tower, ammo breakdown
building and range control building will be located to the
rear of and at the center of the firing line. The control
tower will be about 15 meters behind the firing line and the
floor will be set at elev. 282.33 ft. NGVD. This will allow
for a view of all firing positions and the downrange area.
The ammo-breakdown building will be located adjacent to the
tower on a direct path from the parking/staging areas to the
firing line. Slightly to the rear of these facilities will
be the range control building. It will be used for range

11



4,

operations and maintenance functions and will conform to
Standard Building No. 2 as shown on STND DRWG A-5. These
facilities will be accessed from Jackson Road by a two lane
paved road. A single lane gravel road will connect this
area with the training area located about 82 meters to the
rear of the firing line.

The training area will consist of a covered mess area,
covered bleachers, a staging/parking area and a combination
male/female latrine. The mess area, bleachers and
staging/parking area will be located together approximately
opposite the mid-point of the range. Access to this area
from Jackson Road will be by a single lane gravel road.
There will also be a single lane gravel road connecting this
area to the range operations area and the firing line.
Approximately 50 meters downwind of the mess area and
bleachers will be the combination latrine. Access to the
latrine will be by a single lane gravel road to allow for
servicing and maintenance.

Two main service roads will run downrange, one on each side
of the proposed range. The service road on the right, or
westerly side, of the range will be connected to the range
operations area via a road running behind the firing line.
The left service road will intersect with Dixie Road and
will run downrange past the most extreme downrange limits of
the proposed range. This road will continue on following
the alignment of an existing jeep trail to the KD range
target pit. This extension of the service road will be used
to provide access to the target pit and to the downrange
firing berms of the KD range. In addition three comnecting
service roads will cross the proposed range at 53, 185 and
275 meters downrange to provide access for maintenance and
servicing the target mechanisms and to access other KD range
firing berms.

Two lateral safety berms will be constructed one each along
the easterly and westerly edges of the proposed range.

These berms will be outside of the limits of the downrange
service roads. Each berm will have a top elevation of 272
ft. NGVD. Both berms will begin 10 feet to the rear of the
firing line. The left, or easterly, berm will run downrange
for approximately 425 meters while the westerly berm will
run downrange for about 455 meters. The berms are required
to provide protection for the existing firing ranges located
along Trainfire Road, downrange and east of the proposed
range, and for the proposed Squad Automatic Weapons (saw)
Range to be located to the west of this range.

12



2.3

2.4

2.5

2.6

2.7

2.8

7. Other new items to be constructed for this range include: a
new flag pole located in the vicinity of the intersection of
Jackson Road and Dixie Road, a new range sign and an access
road and parking area connecting the helicopter pad with
Jackson Road. In addition, a safety gate will be located on
the left service road just before the firing line to prevent
accidental or unauthorized access downrange during periods
when the range is active.

DESIGN CRITERIA

A. Design criteria for this range is contained in from the following
publications and sources:

1, HNDM 1110-1-5, Design Information for Infantry Rifle
Marksmanship Ranges
2. FM 25-7, Training Ranges
3. AR 385.10, Army Safety Program
LOCATION MAP
See Sheet 1
SITE PLAN
See Sheet 2
GRADING PLAN
See Sheets 4 & 5
SITE UTILITY PLAN
See Sheets 4 & 5

CRITERIA REQUIRED FOR FINAL DESIGN

Current design directives call for placing power and data cables to
the locations of all stationary and moving target emplacements and to
the hostile fire simulators. However, it is understcod that the
moving target emplacements have been permanently dropped from the
IRETS program. Verification of the deletion of the moving targets
and emplacements is required before final design is started.

Deletion of these items will eliminate the need to run power and data
cables to these location.

13



CHAPTER 3

CIVIL

3.1 SERVICE ROADS, PATHS, STAGING AREAS AND PARKING AREAS

A.

Soils

1-

The characteristics of the foundation scils are unknown.
Surficial evidence indicates a loose, uniformly graded,
medium to fine SAND (Unified Soil Classification -SP).
Portions of the area are overlain with a thin layer of humus
or topsoil. Subsurface explorations will be conducted
during subsequent phases of design.

Traffic

1.

2,

All new access and service roads will be classified as
tertiary 'Class F' roads. The traffic is 'light' and the
roads will be designed accordingly. The service roads will
accommodate single lane traffic and will be used to provide
access to downrange areas and for maintenance and servicing
of the target mechanisms.

The access roads also will be single lane with the exception
of Access Road No. 1 which will be double lane. The access
roads will be used to provide access to the firing line and
to the range operations area, for delivery of supplies and
munitions and for servicing of the latrine.

Pavement

1.

With the exception of Access Road No. 1 all roads will have
a compacted gravel surface. The roads will have a travel
width of 12 feet with 4 foot shoulders along each edge. All
existing soil along the road alignment will be excavated to
a depth of 12 inches. Compacted gravel base course
material, minimum depth-18 inches thick, will bring the
surface of the new roads a minimum of 6 inches above
existing ground.

Access Road No. 1 will be paved with 3 inches of bituminous
concrete. This road will have a paved width of 24 feet with
4 foot gravel shoulders. All existing soil will be
excavated toc a depth of 12 inches. New compacted gravel
base course material will be placed to a depth of 18 inches.

14



3.2

D.

E.

F.

Paths, Staging Areas and Parking Areas.

1. The path leading past the ammo-breakdown building to the
firing line, and the parking lots adjacent to the ammo-
breakdown building and the range control building will be
paved with bituminous concrete pavement. The path will be
constructed of 2 inches of pavement over a 12 inch compacted
gravel base course. The parking areas will consist of 3
inches of pavement over an 18 inch compacted gravel base
course. The parking areas will be graded to slope away from
Access Road No. 1 at approximately 1/8 inch per foot.

2. The staging and parking area next to the covered mess and
bleachers will have a compacted gravel surface. The
construction will be similar to the service roads and Access
Roads No. 2 and 3. The staging and parking area will be
graded to slope away from Access Road No. 2 at approximately
1/4 inch per foot.

Design Criteria

T.M. 5-822-2, General Provisions and Geometric Design for Roads,
Streets, Walks, and Open Storage Areas.

T.M. 5-822-5 Flexible Pavement for Roads, Streets, Walks and Open
Storage Access.

See sheets 2, 4 & 5 for plan of the access and service roads and .
the staging and parking areas.

GRADING, STORM DRAINAGE

A.

B,

Grading will be kept to the minimum necessary to construct the
range. A portion of the existing safety berms will be removed to
make way for the new range. The extent of removal is shown on
sheet 4. Some additional grading is anticipated, especially in
the Engineer Demonstration Area, to recontour the land and
eliminate the 'pool table' effect.

Surface runoff is not expected to be a major problem. Rainfall
percolates readily into the soil and no natural flow paths or
points of concentration of runoff appear within the area. At the
northwest corner of the range one culvert will be installed where
the service road crosses a fill area.

Within the range support area, all surface drainage will be
handled by elevating all roads, parking and staging areas, and
buildings above the existing ground and grading away from these
features.

15



3.3

3.4

3.6

3.7

C. A l0-year natural rainfall recurrence interval with an hourly
rainfall of 1.8 inches will be used for design purposes.

FENCING
Fencing of the general site is not required.
RANGE TARGET COFFINS, FOXHOLES AND HOSTILE FIRE SIMULATOR COFFINS

A. The target coffins, foxholes, and hostile fire simulator coffins
will be of standard design and either cast-in-place reinforced
concrete or pre—cast concrete. All concrete will be 3000
p.s.i. At each placement location the existing soil will be
removed to a depth of 12 inches and replaced with compacted
gravel fill. Above this fill will be placed the 6 inches of
aggregate material required beneath each coffin or foxhole.

CRITERIA REQUIRED FOR FINAL DESIGN.

A. The characteristics of the foundation soils are unknown.
However, surficial evidence indicates that frost action will not
be a problem. During subsequent design stages a program of
subsurface exploration will be accomplished to determine soil
characteristics and design parameters.

DESIGN GUIDE SPECIFICATIONS

TITLE NUMBER
Select material subbase courae CE-02232
Graded-crushed-aggregate base course CE-02233
Bituminous intermediate and surface courses CE-02551

for roads and open storage area {control
plant hot-mix)

Storm drainage systems CE-02430
Excavation, trenching, and backfilling CEGS-02221
for utility systems

Excavation, filling and backfilling for CEGS-02201
buildings .

Formwork for concrete CWw-03101

16



Steel bars, welded wire fabric and
accesgsories for concrete reinforcement

Cast=-in-place structural concrete
Concrete for building construction

Concrete for building construction
{minor requirements)

17

CW-03210

Cw-03701
CEGS-03300

CEGS-03301



CHAPTER 4

UTILITIES

4,1

4.2

4.3

4.4

4.5

4.6

WATER SUPPLY

A. There is no potable water supply in the area of the proposed
ranges. Water will be supplied by the use of water trailers.

SANITARY SYSTEM

A. There is no comprehensive sewage collection or treatment system
in the area of the proposed site range. The ranges will be
served by a latrine with a holding tank. Normal operation of the
latrine is to pump from the latrine for sewage disposal at an
approved site for treatment.

GAS LINES

A. There are no known gas lines in the vicinity of the proposed
ranges.

OTHER UTILITIES

A. See CHAPTER 8 ELECTRICAL for Electrical and Telephone
requirements.

CRITERIA REQUIRED T0 COMPLETE FINAL DESIGN
A. None

GUIDE SPECIFICATIONS

TITLE NUMBER
Electrical Distribution System - Aerial CEGS-16401
Electrical Distribution System - Underground CEGS-16402

18



CHAPTER 5
ARCHITECTURE

5.1 GENERAL DESCRIPTION
A. Design Criteria
1. DOD-4270.1-M, December 15, 1983
2, 1391-Project Construction
DATA: Modified Automated
Record Fire Range
3. U.S. Army Corps of Engineers
Huntsville Division
Design Information for Infantry Rifle Marksmanship Ranges
HNDM-1110-1-5; October 85
4, User Data

5. N.F.P,A., 1982, Standard 101

5.2 TYPE OF CONSTRUCTION AND CATEGORY

BUILDING CONSTRUCTION TYPE USE CATEGORY
Control Tower Semi-Permanent

Non Combustible

Unprotected 179 71
Range Control
(Standard Building No. 2) " 171 23
Latrine " 171 24
Ammo-Breakdown Building " 171 23

Bleachers Enclosure
Covered Mess Area " 171 23

5.3 DESIGN SOLUTION

A. The general parameters and overall design constraints were
established by the U.S. Army Corps of Engineers, Huntsgville-
Division, the Using Agency and Stanley Consultants, Inc., The
IRETS document presents nonsite specific information. Any
modification to alter specific data is documented herein.

19



1.

2.

The general building configuration, materials, dimensions, layout
and construction requirements are presented in the infantry rifle
markmanship ranges design information.

Construction Systems are as follows:

CONTROL TOWER
ITEM
Framing System

Floor System

Wall System
d. Roocf System

e. Fenestration

f. Doors
g. Miscellaneocus
RANGE CONTROL (STANDARD BUILDING

a. Structural System

b. Floor System

c. Wall System

d. Roof System

Fenestration

Doora

20

DESCRIPTION
Steel

Concrete slab over metal deck
with insulation below.

Insulated metal panel
Insulated metal panel

Thermal Break-insulating
sliding aluminum windows

glass

Insulated hollow metal
Catwalk-galvanized steel grating
NO. 2)

Structural steel pre-engineered
building

Concrete slab on grade

Metal siding with 3-1/2" batt
insulation

Metal roof with 6" batt
insulation

Double~hung aluminum window with
insulating glass and steel mesh

security screen

Insulated hollow metal



3. AMMO-BREAKDOWN BUILDING

a.

b.

f.
g
4. LATRINE
a.
b.
Ce.
d.

e.

f.

Structural System
Floor System

Wall System

Roof System

Fenestration

Doors

Miscellaneous

Structural System
Floor System

Wall System

Roof System

Fenestration

Doors

Miscellaneous

21

Steel pre-engineered building
Concrete slab on grade

Metal siding

Metal roof

Hinged aluminum window with poly-
carbonate glazing. Storm-proof
louvers

Hollow metal

Counter! plastic laminate

Steel pre-engineered building
Slab on grade

Metal siding

Metal roof

Aluminum double~hung with steel
security screens

Hollow metal

Sanitary fixtures stainless steel



5. COVERED MESS
a. Structural System
b. Floor system
c. Wall system
d. Roof System
e, Miscellaneous

5.4 SECURITY PROVISIONS

Steel frame
Slab on grade
No wall

Metal roof

Tables Galvanized steel

Security provisions are provided by security screens, locking
devices, omission of louvers in doors, and intrusion detectors.

5.5 CONCEPT:

Standard Drawings are used with minimal modification.

DRAWING NO. TITLE
A-1 CONTROL TOWER ENCLOSURE-PLAN/ELEVATION
A-2 CONTROL TOWER ENCLOSURE SECTIONS/DETAILS
A-3 NOT USED
A-4 NOT USED
A-5 STANDARD BUILDING NO. 2 - PLAN AND
ELEVATIONS
A-6 STANDARD BUILDING NO. 2 DETAILS
A-7 LATRINE
A-8 AMMO BREAKDOWN BUILDING
A-9 COVERED MESS-PLANS AND SECTIONS
A-10 NOT USED
a-11 BLEACHER ENCLOSURE Drawing Not Included,

Missing From Standard Drawings Package
Recieved From Huntsville
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5.6 ARCHITECTURAL DESIGN CHANGE CONSIDERATIONS
A. General: Because of the northern location all buildings with
alab on grade conditions have been provided foundations.
B. Range Control Bldg:

1. Door louvers were eliminated because of climate conditions
and for security reasons. .

C. Ammo Breakdown Building:
1. Insulation is deleted

2. The fold down metal panels were revised into fold down
windows with polycarbonate glazing for security.

D. Latrine:
1. The building is divided into men and women, one extra water
closet has been added to Men. Plan & Elevations have been
revised accordingly.
2. Insulation is deleted
5.7 ADDITIONAL DOCUMENTS TO COMPLETE PROJECT

Guide Specifications as listed.

5.8 PRELIMINARY LIST OF ARCHITECTURAL SPECIFICATIONS

TITLE NUMBER
Metal Buildings CE-201.01
Masonry CEGS-04200
Concrete (For building construction minor requirements) CEGS-03301
Migcellaneous Metals CEGS-05500
Metal Roofing and Siding, Plain CE-222.01
Metal Roofing and Siding, Factory-Color Finished CE-222,01
Steel Windows CEGS-08510
Aluminum Windows CEGS-08520
Sheet Metal Work, General CEGS-07600
Steel Doors and Frames CEGS-08110
Finish Carpentry CE-235.04
Excavation, Filling and Backfilling for Buildings CEGS-02201
Structural Steel CEGS-05120
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Roof Decking, Steel

Insulation for Built-Up Roofing
Caulking and Sealants

Hardware; Builders' (Ceneral Purpose)
Glass and Glazing

24

CEGS-05301
CEGS-07241
CEGS-07920
CEGS-08710
CEGS-08810



CHAPTER 6

STRUCTURAL

6.1

6.2

6.3

6.4

6.5

6.6

STRUCTURAL FRAMING SYSTEMS

A.

Framing systems are described in the Architectural Section,
Chapter 5, Paragraph 5.4, and follow recommendations suggested in
the Deslgn Cuide and Standard Working Drawings. The foundation
systems have been site adapted for the Fort Devens area, in
anticipation of a deeper frost penetration.

ROOF AND FLOOR SYSTEMS

See Architectural Section, Chapter 5, Paragraph 5.4.

WALLS AND PARTITIONS

See Architectural Section, Chapter 5, Paragraph 3.4

FOUNDATION SYSTEM

A.

B.

c.

Tower shall have tied spread re1nforced concrete footings with
piers.

Buildings shall have continuous concrete footings under
foundation walls.

Allowable scil pressure shall not exceed 2000 lbs/square foot per
Mass. Building Code (Loose Medium Sand)

Maximum frost penetration in Fort Devens is 64 inches, per DRAFT
TM 5-809-1, Appendix A. This value was reduced for foundation
design to 48 inches in accordance with Appendix F.

FRAMING PLANS AND FLOOR THICKNESSES

See Architectural concept drawings.

DESIGN LOADS

A. Floor live loads {Per Design Manual, dated June 1982).
Tower Walkway and stairs: 100 PSF
Tower Floor: 60 PSF

B. Roof live load (snow), (per DRAFT TM 5-809-1).
Pf-0.7 Ce X Ct x I x Pg
Pf-Flat roof design snow load
Ce=Exposure factor=1.0; Table G-1, Category C.

25



Ct~Thermal factor = 1.2} Table G-2, Assume unheated.
I=Risk Factor=0.8; Table G-3, Low Risk.
Pg-Ground snowload = 45 psf; TM 5-809-1
Pf = 0.7 x 1.0 x 1.2 x 0.8 x 45 = 30.24 PSF
Total Roof Design Load = 30.24
Say 31 PSF

NOTE: Design Manual Uses 40 PSF Live Load in Tower Design.

C. Wind Loads (per DRAFT TM 5-809-1)

Wp = Design Wind Pressure = q G, Cp

q = Velocity Pressure = .00256 Rz (1v)?2

V = Basic Wind speed = 80 mph; Appendix A TM 5-809-1

I = Importance Factor = 1.00; Table 5-1

K, Velocity Pressure Exposure Coef.; Exposure C, Table 5-2

.98 (Tower)

.8 (Personnel/Storage, Latrine, Ammo Buildings, Covered
Mess and Bleacher Enclosure)

)

G, = Gust Response Factor} Exposure C, Table 5-3
= 1.26 (Tower)
= 1.32 (Personnel/Storage, Latrine, Ammo Buildings, Covered
Mess and Bleacher Enclosure)

External Pressure Coef.; Fig. 5-2
.8 Windward Wall
+5 Leeward Wall

1. Personnel/Storage, Latrine, Ammo Buildingsand Bleacher Enclosure
a. Windward Wall
W_ = 0.00256 (.8)(.1.0 x 80)2(1.37)(.8)
= 14.37 PSF

a. Leeward Wall
W, = 0.00256 (.8)(1.0 x 80)2(1.37)(.5)
8.98 PSF (Min. Wind Load Recommended)

i n

2. Control Tower
a. Windward Wall
W = 0.00256 (.98)(1.0 x 80)2(1.26(.8)
= 16.18 PSF

b. Leeward Wall

W_ = 0.00256 (.98)(1.0 x 80)%(1.26)(.5)
=10.12 PSF
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6.7

6.8

6.9

NOTE: Design Manual uses 30 PSF for tower design.

D, Seismic Loads (per TM5-809-10/AFM 88-3), Chapter 13, dated Feb.
1982) Zone 2, Z=0.5 (low-loss potential)

UNUSUAL DESIGN FEATURES:
None

CRITERIA NEEDED TO COMPLETE DESIGN:
None

GUIDE SPECIFICATIONS TO BE USED:

See Architectural Section, Chapter 5, Paragraph 5.9.
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CHAPTER 7
MECHANICAL
7.1 HEATING VENTILATION AND AIR CONDITIONING

A. Basic Analysis
1. Basic Criteria Manuals: ASHRAE, DOD 4270.1-M
2. Design Considerations
a. Inside: Summer 800F (Tower only)
Winter 680F (Tower & Std.Bldg 2)

Outside: Summer 2.5% DB 899F
sz wB 730F
Winter 19F
b. Personnel Load: 3 in control tower
c. "U" Factors:

Tower Std bldg. 2
Roofs .10 .05
Walls .10 .08
Glass -39 .55
Doors .59 «59
Floors .11 -

d. N/A
e. Ventilation!: no change to standard drawings
3. Type of Systems:

a. The range building (Std Bldg #2) will have a roof
exhaust fan for summer ventilation. Heat will be
supplied by an o0il fired warm air furnace.

b. The control tower will have a heat pump with
supplementary electric heater.

4. Temporary Outages would affect the user: N/A

B. Calculations:?

The control tower heating load is 14,094 Btuh and the cooling
load is 22,027 Btuh,

The range building (Std Bldg #2) heating load is 52,731 Btuh.

A detailed listing of design computations is included in Appendix
2.

C. Equipment:
1. The equipment is basically as stated above and listed on
standard drawings.
2. For manufacturers upon whose equipment design is based see
detailed design calculations at the end of this chapter.
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D. Piping System: N/A

E. Air Distribution Systems: N/A

F. Listing of Guide Specifications:
CEGS - 15603 Warm Air Heating Systems
CEGS - 15775 Buile-Up Heat Pump System
CEGS - 15804 Ventilation and Exhaust Systems

G. Drawings: All mechanical work is shown on standard drawings

2, PLUMBING

A. Basic Analysis: No changes to the plumbing system as shown on
standard drawings has been made except to add one additional
commode to latrine.

B. List of Guide Specifications

CEGS - 15400 Plumbing General Purpose

7.3 SPECIAL CONSIDERATIONS

N/A

7.4 DETAILED DESIGN CALCULATIONS

See Appendix 2
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CHAPTER 8

ELECTRICAL

8.1

8.2

GENERAL

A. The electrical design is a site adaptation from manual Number
BENDM-1110-1-5 issued by U.S. Army Corps of Engineers, Huntsville
Division, dated March 1985, entitled "Design Information for
Infantry Rifle Markmanship Ranges.

INTERIOR ELECTRICAL DISTRIBUTION SYSTEMS

A. All secondary (or utilization) voltage will be single-phase, 60
hertz, 3-wire system: at 120 volts for lighting, and miscel-
laneous loads; and at 240 volts for target mechanisms, electric
heating equipment, and flood lighting. The buildings to be
served and their connected loads are as follows:

1.

2.

Control Tower - 22 KVA

Target Mechanisms {through Control Tower) - 12 targets per
lane x 16 firing lanes, or 192 targets; at an assumed 300
watts per target (actual rating is not given) the connected

load is 192 x 300 = 57.6 KVA for MODIFIED AUTOMATED RECORD
FIRE RANGE.

Range Control Building -~ 5.0 KVA
Latrine - 2,0 KVA

Ammo Breakdown Building - 2.0 KVA
Covered Mess - 3.0 KVA
Floodlighting - 15 KVA

Total connected load - 107 KVA for MARF RANGE.
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B.

D.

F.

Lighting System

Building and Room Intensity Lamp Basis
(foot-candles)
Control Tower 50 Fluorescent Manual
Range Control Bldg. 50 Fluorescent Manual
Ammo Breakdown Bldg. 30 Incandescent Manual
Covered Mess 20 Incandescent Manual
Latrine 20 Incandescent Manual
Floodlighting 0.5 Incandescent DOD
(Quartz) 4270.1-M

Rigid conduit will be used in the latrine, the covered mess, for
all service conduit masts and entrances, all underground runs, in
the Ammo Breakdown Building, and all conduit exposed to the
atmosphere (as on the Control Tower exterior). EMT will be used
inside the Range Control Building and inside the Control Tower.

1. Wire shall be: stranded copper in and from the Control
Tower: in other locations conductors No. 10 AWG and smaller
gauge will be solid and No. 8 and larger shall be
stranded. Conductors will be insulated with plastic, type
"THW" or "THWN" 600 volts AC.

A heat pump with a supplementary electric resistance heater will
be provided in the Control Tower.

The target mechanisms will be controlled by computer-programmer
located in the Control Tower through hard wire connecting cables.

Communications

1. Provisions will be made for the installation and connections
of a public address system on each range. The Government
will furnish the equipment. Contractor will furnish wiring
and speaker connectors.

2. No fire alarm systems are required.

3. Telephone service drops will be provided to the Control
Tower and tc the Range Control Building. Telephone
equipment and service connections will be provided by the
contractor. The telephone lines will be extended from the
Range Control Building and Control Tower to the existing
Range Control Headquarters by the contractor and connected
to the existing base telephone system, The length of this
run is approximately 4,700 feet and will be installed on the
exigting pole line leading from the Range Control Head-
quarters to the site of the proposed range.
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8.3

G-

4, Intrusion detectors will be installed in the Control Tower
and in the storage room of the Range Control Building. The
detectors will be either ultrasonic motion detectors, or the
infrared beam type. They will be connected by dedicated
telephone wires to the Range Control Headquarters. Supply
and installation of alarm system by Government, power by
contractor.

The Ammo Breakdown Building is classified as a Class II, Division
2 hazardous area.

Lightning protection will be provided:
l, On the steel structure of the Control Tower.
2. On the primary electrical distribution system,

3. By installing surge protectors at the "Down Range" power
panel in the tower, and also at the service entrance of the
Ammo Breakdown Building.

A static grounding system will be provided for the steel
structure of the control tower and another grounding system for
the electronic control equipment in the tower.

The design guide manual calls for two transformers: one for the
tower equipment and one for the target mechanisms. In this
layout, three transformers are provided, tot better balance the
load on the 3 phases of the primary linej and to reduce the wire
size and length of runs of the secondary distribution,

1. The target mechanism VA rating is not known at this time nor
is the diversity factor of the down range load in full
operation.

The following Guide Specifications will be used:

CEGS-16415 Electrical Work Interior

EXTERIOR ELECTRICAL DISTRIBUTICN SYSTEM

A.

Bl

c.

The primary supply is adequate to serve the new range.
The existing primary line is at 4160 volts, 3-phase, 3-wire.

The estimated total connected load is 107 KVA. The estimated
demand and diversity factors combined is 0.80 x 107, or 86 KVA.
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8.4

E.

F.

H.

I.

The primary electric line is a new line. The secondary voltage
is set at 120/240 volts single phase because the individual loads
are small and of single-phase, and the computer equipment needs a
separate transformer.

The primary electric aerial line will be 3-#2/0 aerial cable with
messenger. The secondary electrical aerial line will be stranded
aluminum conductors, insulated, "triplexed"”, neutral messenger
supported, run on poles, Service drops to buildings will also be
triplex aluminum cables supported on a bare neutral messenger of
stranded aluminum.

The primary aerial line and secondary service will be supported
on Class 3 poles with a primary minimum clearance of 22 feet over
service roads and a secondary minimum clearance of 18 feet over
service roads. Tranaformers will be oil-filled, single-phase,
Class A, two primary bushings, 2400/4160Y/120/240 volts with taps
plus or minus 2-2 1/2% on primary and pole-mounted.

1, The down-range secondary distribution and control connec-
tions will be underground with direct-burial cables, from
the Control Tower to the connection box in each target
mechanism coffin.

2. Along firing line all wiring will be underground (in
addition to paragraph (1) above), including: wiring to
floodlighting; wiring to loud speakers and night-lighting
fixtures.

Floodlighting will be provided along the "ready line" and the
firing line with average intensity of 0.5 foot candles using
1,500 watt quartz lamped fixtures, mounted on Class 5 utility
poles. Connections will be underground with direct~burial cable.

The following CGuide Specifications will be used:

CEGS-16401 Electrical Distribution and Street Lighting
System; Aerial

CEGS-16402 Electrical Distribution and Street Lighting
System; Underground

Cathodic protection is not required.

DRAWINGS:

A.

Exterior Electrical Site Plan.

See sheets 2 and 5 and STND DRWG E-l.
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B. Interior Electrical

STND DRWG
NO. Title
A-5 Standard Bldg. No. 2 - Plan & Elevations
A-7 Latrine
A-8 Ammc. Breakdown Bldg.
A-9 Covered Mess - Plans & Sections
*kpA-11 Bleacher Enclosure
E-1 Range Power & Data Wiring Plan
E-2 Control Tower Electrical Plan
E-3 Control Tower Electrical Details
E-4 Miscellaneous Electrical Details
E-5 Cable Junction Box
E-6 Tower Junction Box

“* Drawing not available for concept package. Well be included in future
submittals.

8.5 CRITERIA NEEDED TO COMPLETE FINAL DATA:
A. Following items are needed to complete the design:
1. Short circuit capacity available at the range sites.
2. Grounding requirements of primary neutral.

3. Availability of primary neutral to be extended to range
site.

4, Specifications including connector types for Government
furnished PA system.

5. Load and demand for IRETS equipment.

6. Isolation requirements for IRETS equipment should a
generator provide power.

7. Provide locations of pole mounted floodlights so as not to
interfere with the visibility of the ranges from the Control
Tower.

8. Current design directives call for placing power and data
cables to the locations of all stationary and moving target
emplacements and to the hostile fire simulators. However,
it is understood that the moving target emplacements have
been permanently dropped from the IRETS program. Verifica-
tion of the deletion of the moving targets and emplacements
is required before final design is started. Deletion of
these items will eliminate the need to run power and data
cables to these locations,
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CHAPTER 9

EROSION CONTROL AND LANDSCAPING

9.1 EROSION CONTROL

9.2

A. Ranges G and G-A and the Engineer Demonstration area will require
erosion control measures. The primary function will be to
stabilize the soil after construction to eliminate or minimize
wind and water erosion. The majority of the area, including the
safety berms, firing line, and target emplacement berms will be
treated with fertilizer, lime and seeded with rough meadow
grasses which may include clover or crown vetch. Low growing
shrub plantings to visually naturalize the downrange area will
also be provided. Plantings chosen will need to be maintenance
and disease free and of a type which will not outgrow their
intended purpose.

B. A field investigation revealed a poor environ with little or no
topsoil. Grasses and plants found growing on the site include:
1. Herbacious plants
Clover (Trifolium repens)

Several Meadow grasses
Queen Anne Lace (Daucus cartota)
Milkweed (Asclepiors syriaca)
2. Shrubs and Vines
Virginia Creeper (Parthenocissus quinquefolia)
Garden Rose (Floubunda) (Rosa floribunda)
Sweet Fern (Comptonia peregrina)
3. Trees
Black Oak (Quercus velutina)
Pin Cherry (Prunus pensylvanica)
Poplar (Pupulus tremuloides)
Pitch Pine (Pinus rigida)
Locust (Robina pseudcacacia)
LANDSCAPING

Landscaping will be limited to that which is necessary to stabilize
the soil and naturalize the area. Plantings will be limited to those
which can survive the environment as indicated by those found in the
area and those listed in 9.1B above.
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9.3 LIST OF GUIDE SPECIFICATIONS.

TITLE NUMBER

Turf CEGS 02485
Trees, Shrubs, Ground Covers and Vines CEGS 02490
Grading CEGS 02210
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CHAPTER 10

ESTIMATE

10.1

CONSTRUCTION COST ESTIMATES

A,

Following is a summary of the programmed and
concept design construction cost estimates.

Programmed Concept Design
(1391) (35%)
Total: $890,000 $1,725,000

A detailed breakdown of these estimates is included
at the end of this chapter. Backup data for the
concept design estimate is included in Appendix 1.
Data extracted from the backup has been reformu-
lated to enable a comparison between the programmed
and concept estimates.

The large discrepancy between the programmed and
concept design estimates is primarily due to two
items; site improvements and the cost escalation
factor.

1. The concept design included items in the site
improvements which were not covered in the
1391. These items, and reasons for their
inclusion in the concept design, follow:

a. Raised Firing Line - Necessary to allow for
target acquisition, engaging, shifting and
adjustment of fire. Without a raised berm,
the majority of the targets would not be
visible from the firing positions unless
the targets were themselves raised.

Raising the targets would result in an
individual firing above a horizontal plane
which is unacceptable from a safety stand-
pcoint.

b. Lateral Safety Berms - Necessary to provide
protection to other ranges located down-
range and left (east) of this range and
for the proposed SAW range to be located to
the right (west) of this range.
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¢. Demolition - Includes clearing and grubbing
about 9 acres of woodland. This is
necessary to allow construction of the
proposed range.

d. Landscaping - Reqguired to stabilize the
existing soil which is susceptible to wind
erosion and to break up the "pool table"
effect of the terrain where this range is
being sited.

Escalation of the construction cost to mid-
point of construction (July 1990) is necessary
to take into account material and labor cost
increases which may occur in the interval
between concept design and construction and to
comply with guidance criteria governing the
preparation of concept design cost estimates.

The escalation factor, 17%, was obtained from
the Engineering Improvement Recommendation
System (EIRS) Bulletin 84-01, Table IV Tri-
Service Military Construction Program (MCP)
Index for FY86 Program.
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ESTIMATE

SUMMARY

MODIFIED AUTOMATED

RECORD FIRE RANGE

PRIMARY FACILITY

Range Building

Ammo Issue Building
Latrine

Control Tower

Mess Shed

Lister Bag Holder
Heater 0il Tank

Flag Pole

PA SBystem

Range Lighting
Foxholes

Target System Wiring
Target Emplacement
Range Road

Covered Bleacher
General Maint./Park Area

SUPPORT FACILITIES

Site Improvements
Electrical Service
Communication

Sub-Total:
Cont. 5%:

Total Contract Cost:

Estimate (X1000)

Programmed

Supv., Inspect. & OH 5.5%:

Total:

Escalation to Construction

Midpoint (July 1990)

TOTAL:
TOTAL ROUNDED:

1/ Included with Range Building.
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CHAPTER 11
DEMOLITION/REMOVAL AND TREE CLEARING
11.1 GENERAL

A. As designated on the demolition plan (sheet 3) the following
structures will be demolished or removed from the area.

1. ENGINEER DEMONSTRATION AREA

a. Latrine (1 ea)

b. Bit. Conc. Pavement (5,800 s.y.)
c. Telephone pedestals (6 ea)

d. Clearing & Grubbing (3.6 acres)

2. Ranges G and G-A

a. Covered bleachers

b. Covered mess area

c. Ammo distribution shelter

d. Target frames

e. Clearing & grubbing (5.3 acres)
f. Lyster Bag Holder

B. The contracting officer will determine which, if any, items will
be salvaged.

11.2 GUIDE SPECIFICATIONS

TITLE NUMBER
Demolition CEGS-02050
Clearing and Grubbing CEGS-02100

40



APPENDICES

ESTIMATE BACK~UP DATA

CALCULATIONS

SITE VISITS, MEETINGS AND TELEPHONE CONTACTS
INDEX OF DRAWINGS

DESIGN DIRECTIVE



APPENDIX 1

ESTIMATE BACK-UP DATA



|

DATE PREPARED

| or |

CONSTRUCTION COST ESTIMATE - July 1986 sweeT |
fenosecT _ ’ ASiS FOR ESTIMATE d
MARYF ~ Ran e
C!&" {T] cooE A (No design completed)
LOCATION ~ ~ :- _ ‘
}‘0 » _} :L)—& PR 1?\] /__\‘ ) cooe B (Proliminary design)
ARCHITECT ENGINEER : [ o0 ¢ (Final d"’m)o i
LISACENED XR(onen specitd 3 S SG ;
DRAWING NO. ESTIMATOR CHEGKED 8Y 5
S5 1
QUANTITY LABOR MATERiAL §
i IR e e B o B cost
Re cap tulation
MARE Ra g 4~A
£ VA
Ciyil %42381’6
Mechanicel 16 T3¢
E,ch.%w'ccrf J/”L/C}()j
Contral Towa 4—6}40 l
Lc( 1";/1'/’7}.. RO
-P,Q,VJUH_.\S"*@V#?;_, f;? 6(0
Ammo Brevkdsw n fq-({,ll
Co vz o NMess 70 05
RBlecche— Encl. 17957
Consfroetion Cost #]j’j’blij
Coni”fﬁiza-\c‘/ J 7% &6 &l /
7 .
Syl ~Twteal 5 1,403079
Sé A Jgo FO T
Tu‘}ﬂ" r /}4?3}[‘?!
E;r(a/;/f‘;'o:»\ Jufy ‘90 17 S Z.ft'{,q-%x.
{WE </ FLIE7T
A

ENG FORM
1 AUG 37 150

PREVIOUS EDITION MAY BF LISED

*US GOVERMMENT FRINTING QFFICL 1950 D -=318148



CONSTRUCTION COST ESTIMATE

DATE PREPARED

FNL L

SHEET

! oFr &

PROJECT

MAEE Ko b= -

JLocCaTiON

Froavaens, MA.

ARCHITECT ENGINEER

BASIS FOR ESTIMATE

[ cooE a (No design compieted)
[ cooE & (Praliminary design)

(] cook c (Final design)
GXOTH:N (Specily)

35 5.

DRAWING NO.

ESTIMATOR

CHECKED BY

<IviL

QUANT)

TY

LABOR

MATERIAL

SUMMARY

NO.
UMNITS

~ER
UmNIT

uUNIT
pEAS,

TOT AL

rFER
UMIT

TOTAL

TOTAL
cosT

Z SI}TE PRETFTAZA T 100

\ A cixpeint & SrBBING

iV BANGE

PEARILLL

18900

Y1600

i

8900

B PrAMOoLI TION

[0 Sw PRI T FHRLIL) T

4.) CovilE P MESS o)

20 400

400 -

$ 100

100

) A AP ArEl

$4-00

goo

§ 100

100

&) BLEAL HELS sz/

Ly EL (wowp)

400

400

100

100

2) RBArSE

ADLATRINE [Wsdb)

4400

400

J 100

) BEMIVE Ex15T.

JELEPrHp S “PELESTAL

J00

i v

&) BEMPVE ExrsT

T GE T FRA/IMES

24

$10

260

10

260

g BEMEVE Ex%7T

BT, ol FhAvEAMENT

&, e

L0

¥0

s>

2480

10e

7489

7 B T H wo L K

A Arrns =

72 BERE-
1 EXeava 7/4#65;949 2,

oy

12000

{zee

24000

2./ Fill

i

s

14,000

4422

| 00,000

2T, CITE | M Py EMENTS

A. GuPPr T FRLll TY

1) 24 GEavIcE RoAD

42 2 BT Srp s

PaAVEMEN T

F2p

g 1852

7,600

7,400

b)) [2" LomP GAAVEL

/72

v 7o

10

(90

2) )2 GELVILE KPAD

eI 150

PREVIOUS EDITION MAY BF tISFD

* y. i SOvEAmEEAT PRINTING OFFCE

Lo T B, ——p—




b

DATE PREPARED

CONSTRUCTION COST ESTIMATE ot 4 sweer 2 or B
PROJECT BASIS FOR ESTIMATE
B HE -
Loc.nnoffﬁlz ol A [C) coDE a (No design completed)}

[ cope & (Preliminary design)

ET DEVENS, MA-

[] cooe c (Final deaign)

(@] oTHER (Specily) ?5%,

DRAWING NO. ESTIMATOR CHECKED BY

ARCHITECT ENGINEER

y (Q ’ QUANTITY L ABOR MATERIAL
/YL ~ z ') SUMMARY NO. uNIY PER TOTA PER ror TCOJS:L
UNITS [aEAS.| UNMIT b uNIT Ak

20 18" LomP bravel| Fip oy |33 |20 7223 010
3) BraKint AL EAA
A2 2 BT oL

PAV Ept EQ T o4 eS| L rio S| 1o
5,0 12" cppap. Sravat | Ioe loy|i7e2 700 PB# 200
£ PARK 10ls AZEA'Y’ )
a0 18 " Lom? Spavel| /140 |y I 410 H{z22 Y50
5.0 PATHS
42 6" spmP, bpaver| F lex|BI 17 5722 63
2 ‘;?ANZ-E

1) [)2° SrdvIcE FIAY
4) /8" oy GRAVEL |7 s ey B1%2 | 21000 K322 | 49000
2] FipRiple L) AE

4.) Fox el £5 (/6 Repph
1) PRELAST ZoN<. /o lexibins | 2000 g 2 000
2.) SAnD BALS 16 |za |FIZ g0 |$reL g0
3) ALORESATE Bast| 11 |oy[$3= 77 R 77
42 4" PVve bagiN 322 17|42 784 ¥ 770
FOUAT Fp R L Wow D) -

/& EA. 770 7 312 S70 [$0L2 285
6.) LovER (WwowD)-

I EA. 128 27 5122 778 o2 769
b) LANE AAR[KELS-

/& £4. G0 BEIFI L0 Bpre 70

3L TAALETS
a0 STATIon ARy (192 RE)

1) FRELAST ppNE. 220 |ev $128 IEFIO $/1f 28750
2)A64AESATE BASE | 260 Ly FI% 730 fi=2 LELU
3.) Lpa . AArOois Fitl | A48 |y |31 850 [f1e2 930
1) 7R TiES-77 8" | 580 Uz |doer J 200 41622 7200
ENG FORM Iso PEVIOUS EDITION anr &8 1 * 4.5 SOVESNMENT PRINTING OFFICR . (908 G—BiS140
1 AUG 39 "

LM T D, —



CONSTRUCTION COST ESTIMATE !“"}-’,}‘;2“%% SHEET B o B

PROJECT

BASIS FOR ESTIMATE
MABZE BaAnLE - _
LOCATION [] coDE a (No design completed)
7_: 75\/&/46 M/?' :] CODE B fProHTancry deaign)
ARCHITECT :i:;m:en “ (1 coo€ c (Final destsn)
(T oTHER (Spacily) 23 g%,
DRAWING NO. ESTIMATOR CHECKED BY
] QUANTITY LABOR MATERIAL
1L (TR D e Lo e | o | oy | rorm
5) M54 METAL S0 |1bsf122 | 37800 [0 S0
- LAMOSLAPInile 7 Spil
r STABILIZATIOM
1) SuPPILT Pweili Ty
2D LAND SLAPI NG
(D BHARVB S /. sl 3 L 00O |24 4000 | o
L) 6" 727 501, FEEVED S pvp |4 (B2 5000 e L 000
L) MEaDow ERAS3 |20 |5y F02° 000 o< 000
27 BANGE
4.) LAND GLAPIN &
1) S HRALBS Zro |5y 508 J40 §0L° 450
L) o " 72Posk, FEEDED (Booo |ty (F122 | 13000 {122 | 13000
L) MMEALIW Lap 55 |{hroo | B0 1,000 0L 11,009
TOTAN $/717/2 §70x )X | PLas qid
Taxes © Thy, 71 [2< 77&37
Contr. NMeaek C{n (R JT
FREETE
ENG FORM ]so * U S SOVERNMENT FRINTING OFFICE (94 G—S14140

1 AUG 39 PREVIOUS EDITYON MAY &F (156D



CONSTRUCTION COST ESTIMATE

DATE PREPAR
o/

o
=26

or 3

SHEE'I’/T

oYY Pogt

Fr:n'mecr — —
TRETS  Towv T TpEVeENS
LOCATION

ARCHITECT ENGINEER

BASIS FOR ESTIMATE

T 1 ¢oDE a (No dosign completed)
CODE 8 (Prefiminary dosign} 55 5
[ cooE ¢ (Final design)

I oTHER (Specity)

nNe
DRAWING NO. ESTIMATOR CHECKED BY
VARIDOS A"”\" !
QUANTITY L. ABOR MATERIAL
TOTAL
samanay | o, Tt men T ora [ 22n | vora
‘ Q‘__Ov\'\ ra \ A\ owa e
—————— ————r
\ \/\Y\J b\)c‘.\\ \/\96\\_
TOMO 2 ZTA b wls\\ae\n- \ l|le« | Vva. 1 s )*—MS_
. 3
" fy :
Cotr MWale G W\l ol eduhedl Adoer oy ey owni
Pa s v oy om T('o;\\é-;'T k%k-& b\ Qb F
A ———— J e ———
Tovvg € BS 34l \__lea | Yo [t 299 a2
-P\')\A"V" \(QQ\' \JE\ASV
A9 Q_Q-\-...\ \ ec-.-_\‘& oY 3 ,LJ’ N8 Hao T
Q_-..a\’\’é R \ (=L
G\W\}'\\--{ \-qo\ Je u.\'— \ e ¥+ 2 z == \& S -
: . ]
0 uvlts Z, - < 1 [N
TOQ q:\a\ o..\\ ‘\"c.m\L y e & < 571 6"‘«'1—
\J
C—Qlﬂ_ [N "'\)o.g[:, Qu\" '\:,. yéﬂ. - \’3\f PSL v ‘r “1&—
. 4 —_—
M V&0 \_‘,? Qv N iy __‘_\:-':‘ el

ENG FORM
t AUG 39 ]50

MREVIOUS EDMOMN MAY BE 1ISED




I- _ CONSTRUCTION COST ESTIMATE

oA‘re: PR:PM\

=/z2 8&: SHEET 2 OoF D
ProJECT HASIS FOR ESTIMATE
SE— ‘ ‘-E S = .FO?'T EveNs [} cooE A (No design completed)
LOCATION . ==
g —— - CODE B {Preliminary design) <O
o STV YTosm ] cooE ¢ (Finat design)
ARCHITECT ENGINEER () omwen (Spectty)
: NED
DRAWING NO. ESTIMATOR CHECKED BY
Aot AT M
QUANTITY LABOR MATERIAL
SUMMARY NO, 1r| PeER PE TOTAL
UNITS ::is;. uUNIT TOTAL um:' ToTAL cosT
LATRINE .
SS. Woooers s Jea | 2 \ L 2531 1Sod
AR ]
.S, Olnel \ e | ® &  lawr| qiq
LD hD PvT Yhox‘ \}@n.lr
250 (\QXW\ \ <N 3 B 3207
c or\o L . S
G v U'.\\‘_‘,L _\,1@-/\\" 24" 1 @:\\ — 2 {qs" S
Q.u\’\o \ Ce.
A\ A QM’\)VN&Q \a
RERY
M e d e
o5, \}5\\3\\" '\O\f [ DRk STy B
T . \\)
M‘\SQ;L f‘{); D; e e_\\‘{__ '..-—TL E)‘-DQ —
[ e A U e

E
T o

PREVIOUS EDIMON MAY BF 11850




P

_—
OATE PREPARED )
| CONSTRUCTION COST ESTIMATE AT AN o oeer 3 or R
enoJeCY . i BASIS FOR ESTIMATE
VYETS - Fory TElJenw
[T] ¢opE A (No design completed)
LOCATION . e I X o0k 6 (Proliminary design) T5 7
ARCHITECT ENGINEER DE:::;:-:;:" dewtér
WNE ™
DRAWING NO, ESTIMATOR CHECKED BY
YA RWDAS AT M
QUANTITY LABOR MATERIAL
TOTAL
somuney | o Towrl e T vora [ S50 [ vorae
QL\A’\ A
7
r A w8 v \"L- I
' A
[OOD AL P S
7\ QAQi = Jbe . -
zil/
‘N&XV\'\\ s Bldq 7295 212357 2550
J %25
737,50 TTeTA L TACDCED
10/3/ ‘:—j _?Qp B
Mo e T
L_ak' a2 7 9 TR by 2
s
ves —ene | T Hag T
21%h04 2 Laze
L]
59723
g /10 77
| SA 2 B34
*BY F_..M( Lni¥ L 000
Suéﬂfaa'/f C,.;J/: /30?9
Prima C(onte M(/a/-_(-/p 5 %% 577
7
Lonstraetion Coysd 31672 ¢

‘€
T 150

PREVIOUS EDITION MAY BF 104N




—y e w s —arn - ———

e e st e imrn =

e a e i ———

AR /PR, BN S
R

i

T w,.v- ¥

PRPL R
vt 0 .

CONSTRUCTION COST ESTIMATE

DAYE PREPARED

7=/ =

SHEET

B

/’. QF%

PROJECT

LETS = pp2F8 A~

BASIS FOR ESTIMATE

LOCATION
}@uﬁ FS7 F7 L2frds AV VIR
ARGHIHECT ENGINEER

° ML

[T oTHER (Specity)

] cOBE A (No doatgn completed)

:ﬁCOOE B (Preliminary design)

(T3 cooE c (Final deaign)

DRAWING NO, ESTIMATOR CHECKED BY
J - QUANTITY LABOR MATERIAL
_EL@L@LQQ&(___ SUMMARY u:?-u:s ::;: PER 7°'“'4.Fh,£,r ::,': YOTAL Tcogs‘:-l'
m A

Dislrigolen  Sys 224 1305/
ConJer3d Mess T3LDG 2] V2]

LA e =i, A0 ’75‘5

RANGE 12D S8 LB 5

Ao Issug =2LDG 27 bk,
ConyRol lowes r 105 2527
TANGS  Su s /27 /U(’dé()

Rawes  su 2 313 7IAA S

SoTaTa L 5457 '8, /97

+ | Torarse Xy WA L7A -

Tolal L L7 200, /79

- x (75— #)38 ¢00

T L A gap
Sy~ Conire. PREE e _ 2/ 5% 7/ /2
(FRume~(inTe _rmpEL v | 25 |7 /107, 2/
Conslpuvidions Cos7 /7 575 <iaR

‘-T

ENG FORM
1 AUG 3¢ Iso

PREVIOUS EDITION MAY BF (185N

GPQO

1985 O - 467-225



o ——— e

. . .
USRS S VR SR . .

T LT el
i R
IRFREN, C O

B

PRI -.agpl“;g'qi-.‘g.-_-'f;y; T
. 0N

DATE PREPARED

CONSTRUCTION COST ESTIMATE A sweer 2 or 7
PROJECT BASIS FOR ESTIMATE -
._/... /?5-/5 = Mﬁé‘)ﬁ {3 co0E A (Vo desrgn compieted)
LOCATION

E‘:OQE 8 (Preliminary design)

1 AUG 3F

PREVIOUS EDITION MAY BF IISFN

SoTTH Fs] AT Defenis  Ayer sk (7] CODE ¢ (Finat design)
lancmrccr ENGINEER 7 . ) oTren (Specity)
NSED
DRAWING NO. ESTIMATOR CHECKED BY
DR Sy | e ] 2 | o o]
'Séc:ard:D.o.n;/ Boac k-t | 4 13475 3 /o ‘; &)
S0’ O¢ 5 ISl 4 |ga] 8.0 3¢ {175 760
HenDer, B 14 trackell £ 12 1.0 213 = 28
0 TE.) STewr | 2 galas A 12
" SEFROSIEE /6 lenl, 25 vall Si 2
N Drapsan Brel 7 len .S [ g5 a0
W S pl. Aeewnd Iagl | L1500 Fﬁ/ OB | 42 | | & 2475
252 Aiip mpessoadiewl SO0 1K~ .012 & _7\{}0 375
y, RDE /sl | 12 \8A| LD 72 /5 ; /80
’a’/d/ T | G lan| 20 2 % 3724
Py sSuns HreEsfees | 6 (&8 2.0 |2 50~ 300
LOKVA_ 2100 120fewt0 ybmg ( len | 7.0 e P
5 dln 24&0//@/2«0\/ el 1 an | 8.0 \3/727 / /sfr"
100 VA Hieo)izo) 2oy ifmel | |&h | 200 20 7314 ]
3#2 772/}(@( 590V HO el Of [ 76 84/ -
B¥¢ 7 i le 30U SO 12k | .007 [ L. 72
2 20 1 z 1= 3¢
o cfi']f’é"'f; L AT P enl .0 7 A /7
z P 240 \tF | .08 19 .51 /(3
ZFVE T | 2 e} 30 [ 127 5
FH e n O 2¢0 14F ] .07 CENL 295
Bie /if5CC /5 ey |42 6 2= i
(2 Fve T Tl gt A0 VLE O A =D, 2350
Rl TH copy 00 |LF | .0/ & fjﬁ/ 2%
e i) G 20 1A 1031 e 2.1
Y50 Mmom _ Gooy | 30 WF | .034 B Vi 42
N T 2 v i 3 V. s N /3
T "y id ‘el GRD @a) z _lealsos RV 20
G G BRI ;zo lef].02 A A /7
SuB 7~ ?‘;;- ‘ 2L, [30&
ENG FORM 159 GPO : 1985 O - 467~225




. s .
R i I . -

e o b r——— e b

CONSTRUCTION COST ESTIMATE

DATE PREPARED

7 - ) = B8

SHEEY &  oF -j

CROJECT

L 7R ]S =

BA5IS FOR ESTIMATE

LOCATION

[[] copEe a (Mo destgn completed)
E:CODE & (Preliminary design)

So T Fos7 7 Defens ALR (MR O coo < (Hinat dosion
- |Aucmrscr ENGINEER 4 ) ormeR (Spectiy :
DHAUING/}O/.JO' ESTIMATOR CHECKED BY
QL@M&L suﬁu.mv uq:l:o::‘rr:.:j:n;:‘ t::: LAB(_::TAL p v ::': "ATE':'::AL TCOQTS;L
I

2 srs p0' \er | 4 / IZ'% /8

2 e THeapeary| 1 lEn | /13* 9
2508 Fans(Borels | / Ef-14.0 4 {290 230

B £OBmpas B spaces, :

Y20 120\ CR 4 leal. .20 / =122 /26
fe'aes 85 |LE|.05 4 1.53 45

2" s Teems (e 1EA].0P [ |.50 @)
4 Juua.:s'a) o S leal .30 2 %‘i 78
Touplex Recepgl 120V Z__|enl .35 /19 ; D
wieidlfen Proof PLale 2 \EAL20 — o 20
Erruk PlaTe N / 1.3 2
H2 TH & 2o |¢er | B S| 4 /3

W2 TH G /50 ek 007 /[ 43 20 ]
2o igHT £l - e EAl D L | 257 /50 B
T Bars O 20 1LF .20 ol ./f: 3
Bl 0 Cuenb Read | 1 |EALLLS [ 110~ /0

SimH

7o

Syda]eadl

ENG FORM
t AUG 5% ]50

PEEVIOUS EDITION MY BE LIER

GPO : 1985 0 - 467-225




" A
A ot o e et P s L.

.
e S A B R

s AR v g L ™ “
e }‘3‘*‘

CONSTRUCTION COST ESTIMATE

DATE PREPARED

SoJ M FesT  F177 DeJeris

SCODE B (Pratiminary design)

ARCHITECT ENGINEER

Lhfee MA
Vi

[ copE ¢ {(Final deeign)
[JoTwER (Specity)

-} -84 SHMEET 4/ or 7
PROJECT BASIS FOR ESTIMATE
) -
L/E?@’?:‘: “Mﬁﬁﬁ D CODE A (No desrgn compieted)
LOCATION

DRAWING NO. ESTIMAlTOR CHECKED BY
__.}\F:‘T—&l__d_—;’\) e SUMMARY ‘-::;‘.‘""'T:N” pen =ReR PER . TOTAL
: UNITS  MEAS,| Uy TOTAL gy UNIT ToTAL cosT
2" ge-. /o _l¢e | 14 BN /3
27 N Tezms L_{€al .70 | z%—i 4
GOA_\2o/Pv0v Phne(Bonnd | |EAL 4.0 4 120~ /30
IJ‘ 2w B spaces i
204 i2ov _Cr3 g A B0 i 3!ip 945
ISA 120/ QB { _leal.30 — |z 37
Y Tl ions 1Rex [7 _1£A1.230 5 '5’@' 59
Piale ‘ 0 __|ea | 10 [ _|.38 4
Zon 1zov  swile o eplys 212% 4]
208 \Pov _Dugles 3__|&nl.35 /[ 19% 27
V2" ges 40 _{¢F| 05 7 1.53 74
L Qrs Texms 3o gA!.08 Z_| .30 L5
e I, 24 200 {¢F .07 2. .3 =z
TR Lol oot | B Eal 68 2 | %5 (05
Npwpmeve 4wl roions| <~ |en. Zz | 3177 /24
HC BARE  0L) o £F|.20 e 0 E] Z
S'x10' Cocod Pod | 1 |Bal1.25 | 110~ %
Oomseyec | Frsupen Vel || EAL IO P 1o :: 1O
aec L pip Com { Epl /.0 | Lie s (O
YCYEY 24 DY) my 729
¥
]

ENG FORM
! AUG 59 '5‘_]

PREVIOUS EDNTION MAY BF 11RFN

GPO : 1985 0 - 467-225



' T
wadh e Am e eman . e - -

.
+ b N, ol B, e

. '
A e emws aSew g o ol b i —— e o

29t
e e, — ————

T T Y L RN
* .,....p---wl‘k.y‘-.-;;au-.*'_""-- T s wtenaes A AT Ly

AR Ry My aL . . W
e .:.?,g-*'-'. " . b it

OATE PREPARED

=] = S

sweer 3 or <\

CONSTRUCTION COST ESTIMATE
PROJECT ]
~ A~

TS /s

LOCATION

SOJIH — ST T Lebus

IARCH!TECT ENGINEER

[y L94

BASIS FOR ESTIMATE

[) co0E A (No deatgn completed)
FFCO0E B (Prefiminary doign)
(T cone ¢ (Finat dosign)
) oTHER (Specily)

DRAWING NO. ESTIMATOR CHECKED BY
-::: & SUMMARY T::.N“T:mr PER RAet PER HATERIAL Tcogsfr‘-
UNITS  MEAS| utr TOTAL iz | umiT TOT AL
2'qe- o' e} .14 T 15
2" Aps, Teems | 1£h i .75 /193 2
IO0A_120/220Y FRnselBosre £OV5.0 Z 1225 225
/C?/ Bew moflmw /2 SFRcE
(20 20/ CO3 &£ FAl .20 2 13/* 252
2 'x 0 Cogaid Rod | 1 1EA) 125 /_|1p* 10
Ve Bres Cy 20 _\LF .20 4 1 .16 3
O T o Auciii faxloes | 2 |EAL .65 / 315'" 70
aEmpe L7 falod | 4 eh | .85 3 31'0: 1Z 4
| Diyptcy Becop 2 lzov | & R 35 2. 19 54
Z04 120y SuadcH & JEN LS 2 1z 7f A
9" T Lamns Ty 20 1N} .30 & |37 70)
Box ile 4 41,10 / .38 3
e EmT 250 lur | .04 /0 | .25 L3 -
Vo' em T Ters 29 &A1 .08 3 1.35 14
onsrsol Fugrlacs [ 1A 1 L00 ! L ?? /0
Yorwdec] T VerT | 1 \EALL00 A V72 N
WD T ooV |00 Lk pod 21> 4
Tl gton S Tew | ¢ |er .20 / ) 52 3
12 R 2 el TJedeppors | B0 WUE | QF —— 13D
T Lephensc_eilleT / _ler .50 [ 0" o
(S e i Ty [ e 80 3 1758 <7
4 - —
SolZlTal I8Ny |5 ZE7,

ENG FORM
t AUG 5P 150

PREVIOUS EDITION MAY 8F (ISEN

GPO : 1985 0 - 467-22§%



i e

a e vrA o o ——

P A

‘e {W;ﬂf;-‘_ﬁ’_@;ﬁ‘ﬂ':ﬁPf‘- IEF A L .g.f— PRI

CONSTRUCTION COST ESTIMATE o T sweer L of Y l
PROJECT BASIS FOR ESTIMATE
7-/-?8.7:’5_ "'M/"?/«P/: ] cODE a (No design completed)
LOCATION )
So TSR] = T DEYErIS AV 1A | T e devte
ARCHITECT ENGIREER _’ (] ormEn (Spectiy)
DRAWING NO. ESTIMATOR CHECKED BY
— QUANTITY LABOR MATERIAL

LMD L SEHT summary R ;:_ rotarsy,, | BE% o ToTAL

2G2S 0 e 14 P = /3
27 8es Term [ |eal .o | 9% J
S0/ PertlsBoare) 1gZes | 1 |EN | 4.0 4 1120 /30
|8 i) 8B Sepce _

208 I1zaVv OB 4 el .30 [ == |26

y' e¢s Ao _LF| .08 4| .53 42

! aps Tegms /7 24 .08 / .50 9

4P THW GOOV /60 1LELODT7 /113 Z |
Dupler Pec 228 3 leal 25 [ 1947 27

zoe 7oV Swolo bl 2. |6A|.45 [ 1é ?f:’ 14

A o7 s 9 |84l].30 2 |25 3)

Eox URTE S 1R 0 [ |.38 Z

¥ Bard Ly 20 34 | .20 4 .16 3

St x/p v Grn Red | 1104|125 [ 1o~ 0 _
CITe e L7 Ailors | B _{EN | .(5 2 |25% /05

I SDOcre AT £y lufes 2 18R 17D [ 131% [ae
=SB A 2 7mu 07

J

ENG FORM
1 AUG 59 Iso

PREVIOUS EDITIOM MAY OF LISFN

GPO

: 1985 0 - 467-225



——

. t 1
e o An At eim o e e oo AR Ehen . mm itk e ke

© s vmaeaet,

[ e

B R

win

e "'.;.f‘c",_')i‘-ﬁ‘. LR ST - LA fu

CONSTRUCTION COST ESTIMATE

DATE PREPARED

SHEET 7 OoF C':)
P ——

— /I —-8&
PPROJECT BASIS FOR ESTIMATE
L;é?cf’ /“’ - ﬂ?ﬁ”/{/‘: ] cODE A (No dowign completed)
ST a7 FT Dedenis _Ayae mp | T S e
Iancm*rscr ENGINEER 7 [ oTHER (Specity)
'DRA'ING NO. ESTIMATOR CHECKED BY
——— —— QUANTITY LABOR MATERIAL
MQNSZL suumARY | wo. e :;H roras,, | ren o T:J;rL
22 "ars /0 1A 0l — | %2
Yot v TTBRMS 7__leglao /1™ /7
2255 TndlBeneD IF 3| | |EA] 8.0 s e 4
Z2E R [NA IS TO SEACHS :
204 20V Q53 & AL 3D / 131> /89
20A lzoV OB Z P [__|EA] .45 — 517 35
30 Jzov QR ZP [__leBl|.s5 / SU 5]
Crock ~TILE]D / A1 .30 v 9
o6 120 Sworlet 4  |EAHS Z o= yafl
2oe R0y Duplek ¢ _lep) .35 2 3?‘?) 54
Fluogesae ST Fyluec | 7 Al g5 Z 135 zc 7L
Ooi ot €y z £A 65 A K (ot
Ve (S#S ZOO /£ | 04 A 1,25 50
/2 {;nff,f eems 23140 .08 2 1.35 Vi ’
AYei )y by /0 12 [ lasl A5
A S \-/\.)] o Torem Do X ! A 7.0 2.) 57 “‘:::’,}
T2 ptlone_o0lla] | len) .50 L i I
ol e pricas 38 1 o [ lEH .50 — 4
ol idlited /réf//%/\/e LD 1gA}.003 [ 1. FD_ 75
IR ssons Sy ST [ _1EAR18.0 il el ST
A 734,@5 Oy 12 LF1.05 7 .‘?)i’,; /7%
CBDwel > oot Ve z8 \ehiLs S5 15 1 /54
S Cv Grip Bod | 7 EA|1.25 i B .
17 T2 pvont L Z &4} .50 [ |40 Jj’& =i
Jﬁne Tewyr: Tvenc kel YA ah1/.0 / s :‘_f,f‘r'f\
/2 TH G600y ZOD e 007 % .13 47
Bad t I0A) Mouni] Fow bS] 5 1EA 5 _ = B T e
BN ThHas GO G0 el ood ; 1Up e
<pipsola LL5p b =7 |

e ro 150

PREVIOUS EOITIOM MAY LF LISFN

0 -~ 467-225 ‘



R .iu;g,;_“\,};{,ﬂ:.y; e e _— “t s
. R

CONSTRUCTION COST ESTIMATE
PROJECT

DATE PREP ARED

a2

/"'\.-/

SMEET E-% oF J

Y R

LOCATION

TR P T

ARCHITECT ENGINEER

7 D Jeils A;-/-;"/ﬁ' 77 /3.

BASIS FOR ESTIMATE

[ cone a (Vo design completed)
[ cooEe B (Preliminary deaign}

T come ¢ (Final design}
[T) oTRER (Speciity)

FORAWING NG.

ESTIMATOR CHECKED BY
T o e e
\ 1" ces leq4p\LE| 28 1903 |5 | 26330
4" 2l 3 linl3.0 24 |4 299
A I e ler] .6 26112 207
L VAT A AT 2581 " 2315
£l B 37 1B 110 3215 265
e g o4 ENTTS ALPy %; .24
3 " o v |zod ERL1LS 250170 2000
He O Tmans LZ0 F | .02 221 .10 79
(DL oweli2 Conind 200 \ER )25 Z250\5 "~ LIOG
epn X Supag o ney | 240 160130 7156~ ksl )
| _Lé?wz? i, Zo8rolLr 1,018 275147 | 3538
AL Py i Fmagl 20f20in) | 1EDLB.O A |1400” 1400
(Vw0 2 TRRCES,
RV ey N 16 len] 75 )2 »"3‘ | 384 ‘
(1T [ lepi.22 — '%\3":_ <7 3
i~ s O Z _lpl.so /14 ~< &7
dlass 5 8 En|5.0 40 |155° 1240

{20

e

lQZ

L T s

22

Liey LFLLOST |
24 YPrl21G & 3

LF 1015

EF 50

2

AN

72

Ao 2331047 47105 (R0
Bl L 2OAHSICY L T — .5 [B2045
JE— . /] s P
SPERKE R PReunt! s epl2.d . /e D A0
Dp7a oyl Box } [ VEALLD 4 1 = —
H S ke gLoend 25640 |cF| 04 Z5Y| A4 aYA
SvETATsl A2 4 S IRATS, i
ENG FORM 150 GPO : 1985 O - 467-225

t AUG 59

PEEVIOUS EDITIOM MAY BF |1X5N

A e s T S -



el e mrmm——— e

fr e ra——— o s wf o

B i

gt
Pt

o, t:r_;!‘ L o

l CONSTRUCTION COST ESTIMATE e Y a st I or
FROJECT - BASIS FOR ESTIMATE - -
L EETZ = pIAFEF
TOCATION [(J conE A (No desrgn comploeted)
SOGTH - gl FT Dedens g ma | T iy di
ARCHITECT ENGINEER 7 . L SODE < (Finat deaign)
/’(/ED [[] oTHER (Specily)
DRAWING NO. ESTIMATOR ~ JCHECKED BY
R QUANTITY LABOR MATERIAL
'RF\ s & SUMMARY Jro. oy ':;;;J R roran Tcoc;rs.;t_
1z THw ecnv  |93001F | 007 L5113 iz
- 25
FlenD LT moue] A 1&alz.o /6 | 50 — 400
NEma 4 Box 20 x 16 X+ 197 |sAl 2.0 284/ |30 1 LO4L
wleSTHE g fiamF (77 oS | To8 |BA | .38 267 &2 Al
. .
WerTHe R FronE Dupiey | B |64 85 7145 360
Floolotassl o Red | 16 |BA1 4.5 721250 000
SuE el l 8timau 7435
J

ENG FORM 159

BRI IC EPUTIOMY Ay AR xR

GPO : 1985 O - 467-225



PPN I PSS VA"

v |

| CONSTRUCTION COST ESTIMATE FlY e sweer 2
rr-nouc-r BASIS FOR ESTIMATE
TOCATION PET‘S ) coDE a (No design completed)

Ry [Devews, Fass.

ARCHITECT ENGINEER

CJoTHER (Speciiy)

WCODE B (Preliminary deasign}
[ copE ¢ (Finel design)

DRA&I?G;;RG‘ owr}? ESTIMAT%‘ WM CHECKE&IB/L-G-:—é
&7‘(' 4/57-’ SUMMARY ‘:‘“o"""””:mt PER '-“‘::T“ PER MATE.:I::‘L T:J;‘-
L BT e Ry
| Ecovariw 4o ley| 10| o0 — Zo0,
Bacwriee 35 |eyY| 15| sz8 - £25.
dwe&'ﬁrf W&ﬁ
y Y w/RowE, | /.5 |CY|200] B00., |20, oo, 20,
RS W/if/wf . g C'Y 200, /6o, | 200, /€0, 220,
6’?@(?‘&“/&74’5 4" / cy 200. gza; ZOO, ﬂo: /5?‘0,
2'/: Ftuz SR
) Rerw i, V74 A 4% 4 1 /L7 2eo. 3/
15" prme Deoam | I2# |SE 7% 14 [27°] 285 392
| STew fesmE 4 3 gl ool 4300. 1500 450 /o750,
.5, 43 Tw#| fo00| 436, | 1500) G457 /028,
STrrs  STHLS 25" 1R | - 3250 | - So0 3750,
M Searwe| /45 |SE|LEC 232, |75 /8% /320,
/%" Y Ra,we | /385 |LF| 509, GRS | 30. 4050 47257
4 Yo Ao Prage | [Bo LF | .60 [08 | /oo /80 228,
Lovsvtann tbee Poneg| 220 |SF| 2% 440, |7 /320 /760 .
‘Y Brex " | 440|SFI/SC1 g6 |3°°| /320 /250.
(2) 1 5 ' Lsyens FhaoR '
SSL ) i ony 228 |SF ozg 37, _/00 4.4 255,
wpaDouy (m».r ") 4 ey 50| 200, |200 Foo,| /000,
(s 3 &al 4o /2o, | /20 380, 450,
DooR (24872 &5 ") /[ _|en] 52 42, |25 | zzo Joo,
SR D W ARE / |EA.| 4o 53, |/5o /S5O 2oo0.
SoB Rrad {3008 /7706l 32/6. §
‘:‘:;‘::"' 150 U EDMON say &8 1sn GPO : 1985 O - 467-225

P

Tyt TR e

T Sy TF

WY



!
!
!

|
|

{ CONSTRUCTION COST ESTIMATE Ty g meer 2 or 2
It»no:zcv BASIS FOR ESTIMATE
Jl E Fﬁ- :] CODE A (Vo design complerad)

JLOCATION

FoRry ;/25 vemws [ Yo ss.

ARCHITECT ENGINEER

CODE B (Preliminary design)
(] cODE ¢ (Final dasign)
) ovHeER (Specily)

ORAWING NO. ESTIMATOR CHECKED BY
CowrRol ~Towe R IJ. A/u r o dider | SIECLL
Gf"/- 4)"’57‘: SUMMARY ":::’”'7:"”' sER maees rEn . ';:oc;rs‘:,"
Sv8 Feza4 /3008 /777 | 3218,
Kor Lorper / |£A, 29 L) 20,

~Torit Coer

23625

/974 |329/4

" (BARE Casy)

TatsvRavts L Taxes

22

236 2.5)

=577,

30

%

(35%6793)

/020 &,

FZ#R&C’IOR oxioP

|Covisrpecrion Qs

CQONTRoL TOWER

G4EAa/,

1

ENG FOR
!M”“ ]so

PEEVIOUS EDITION MAY AF 118N

GPO : 1985 O - 467-225

- R A



S
!
|
i

DATE PREPARED

g' CONSTRUCTION COST ESTIMATE Teryg¢ weer ) or 2
TOCATION PETS [ cooe a (l\‘fo deaign completed)
ARCHITECT 3,53;ER—D£ VEMS" /4."5 . [:c’lo:‘::::"::::'::":)" ’
[JoTHER (Specity)
' BRI E A'/. oL T 27 A, SiEGEL
6(”‘ a"‘ﬁ SUMMARY ‘:::"“T:mf PER =ARen oK e Tcoc;"s‘_:_‘-
Z2 o1y we R i’
Excavarions Lo ¢yl /6| Soo. — Sco,
LRCHE bk 40 ¢yl £5| Goo. — GO0,
I /’g-arrc‘/:'e“y.t‘ M&f
Frecasy Cone " Tannr /] (£ ool GO, /200 /204, ~Sec,
/7 A CovirR / |ER AL L 390, Feo, a0,
Dernr. Cone, Seng | 2/6|5212°°] 432 2% St 272,
Conc, Foog,~6- 27 4 76 600 &3 478» /0 28,
2 ” Py pr. Taw Swe., 320|3F .3{ 112. [/%° | 448. 540.
6 1%L Ve Powoisz | 2.5 (0S| 4° so |4°° /9 29,
G " Covswap Srwe | 3.0 |C) Lo 30 | /5 25,
Fec-&ve, Ride
FRlrg v 6= is 206| Fco /88| /Fso0, =Svo,
e7he Sid.nE 425 |se |10 | 94 [2°°] I, /S,
PP ETL Ker M &R 23251521775 467 [ 2*°] =5, (273
Iers Roof 280541725 3%0 | /%] ase. 2z
Mesme  Ceiw.ve | 200 |SF|/°° Zoo [2%°| oa, Joo,
2 126 |SEI3F| 578, |37 42, | s,
Gv R 48 [LtF] 1,50 72 12771 /33, >/7
Wivden 3,381 3 lew| 44| 120 [r20| 3¢0o ey
| SsCvRoy SDRe#S 3 4| 20 €o go| 2o Seca,
DoeR tif fiRpuwaRy | & |£A|[00] 200 40| %Koo /o 00,
‘E‘qf S, 7 / EA S0 L, /Fo /50, 230,
LYn7ER ESs Qlote7s 7 e8|l 28| 428 |(3se| 2Dre0, 2225
5,5, Vimvass ! |&ml 25 25 |Zeo 2a0, 205
"":;::' 150 EVIOUS EDMON MaY 88 180 GPO : 1985 O - 467-225

a %

A 2 T



CONSTRUCTION COST ESTIMATE A ey B¢ sweer D or g
Irnosecr BASIS FOR ESTIMATE —_
oCATION L 57:3 [T] coDE A (No design completed)

For; Devews, /Toss,

ARCHITECT ENGINEER

ODE & (Praliminary design)
CJcooE ¢ (Finat design)
3 oTHER (Specity)

DRAWING NO.

ESTIMATOR

W, S o s T AP vt

CHECKEO BY

”v :/{'sé'f-

g
|
:
|
|
!

LATR 1ve

G’é""; @IZSU MMARY

TY LABOR

MATERIAL

UNIT PER
MEAS. | UMIT

TOTAL

TOTAL

rER TOTAL cosT

UNIT

To7Rt  Cosr

0T

/1982 | /8022

(26 RE _Coszs)

7/;)([5' y i .z;/su&e;vcg'

% (e677)

/402,

|G TRTon ritrav

% (05742

002D,

7

ConvsrrveToanw Cosr

g 20 /27.

é/? TRINE”

J

I

PREVIOUS EDITION MAY BF 118D

GPO : 1985 O - 467-225




B S

| CONSTRUCTION COST ESTIMATE eI o weer oo 2|
frnojecy BASIS FOR ESTIMATE
TOCATION }m (] coDE A (Nc design completed)
Fory Devens , /IS ot oot ¢ bt vearan
ARCHITECT ENGINEER D OTHER (Spacity)
723"5;«;/54 /Sfekﬁar mw:m}%w' e dadacs c:?t“f ;é“ FEL
”‘ ”" SUMMARY QNUOTNTIT:NIT PER S PER T TOTAL
Larrywory
| _ELxoevariow /P Y| P /P00, — yo s
| BacKEiile 790 |CY| 457 2200, o 2720,
o Whex
w0, Poorowge | /2.81CY| 26 1353 | 63| /27 | 2474
4" Seas v/ Rewvg, | G245k 271 /648 258 2060 208
| 27 PER, w3k, ‘60 SF| .35 z/of /46 840' Zo{a .
é M & l/mcﬂ Mﬁfﬂ! /72 % 4‘. 4&' 4“° 4&: %
C” Geopver Frce /£.81¢Y|2a 27 | 20| 2% 572, 1
?Ro’- Lwe, Bysed hde
{z‘ﬁr& ;;z’}m,,/‘ Z\S /3 ao d?~:-=’i3¢) ) lﬂ.J'\‘."-__._lr.
ErAe  Sip e 1200 |SE/%]  pS00 [7°°] 2400 EEor
vt LywER /200 |SF 7251 590 [2°°] S900 = Pu0
| 3% Bar smsot, |/200|SE| 25| Boo | ,30| 2(0 &G0
ey - R sl /881,28 //8E | 237
E " Bwr os~sot, | P00 SE| 25 225 | 50| 450 £75
Israad el | P00 SE] 00 F00 |2%°| 22856 | B/5D
M#Dov (J 'xﬁ’) ¥ |£4| 4o 320 | Fov S6e /P20,
SECvR, 2y  SUAGE~S g |leR| 20 /s So G #o Foo.
| DeoR s brdware| 2 |dn| 119 200, [400| oo, (202,
(Fom £R [201LFL /5P /B0 |27°] 346 28,
WK LrdesTHis /8exl % /74| 43 25| 207
T oral. /63542 2] 76 | 37438,
ENG FORM 150 GPO : 1985 0 - 467-225

I a3 59

PREVIOUS EDITION MAY &F LIAFD




N U

I CONSTRUCTION COST ESTIMATE Fey” ‘8¢ meer 2 or 2.
PROJECT ? BASIS FOR ESTIMATE
YR ETS [C] copE A (No design completed)
’7 CODNE B (Preliminary deaign)
F—OR r Df‘yé‘d rJ fed _r.l‘, () coDE c (Final deaign)
ARCHITECT ENGINEER
D otTHER (Specily)
DRAWING NO. ESTIMATOR CHEEKED BY
AR Caverse ) SToRAGE floe THRAD ,Qc, SuLc £
W, " 4 QUANTITY LABOR MATERIAL
TOTA
RS le —smane [ o Tl o T veras o] vern

FopwARD  FRem

swerr [/

/BLsee

2/9¢ | 37635

22

%

3637

vRAnSE J TAXES
Con'zRA07eR S Wt0AYP

30

76542)
%

/23832

(#$/277)

STRvA T rew

o7

T

532655

Swnff;/S%z?Ad»

J

—
ENG PORM Iso GPO : 1985 O - 467-225
1 AUG S MEVIOUS EDITYON MAY BF (1D
- TV r Chid o

Bea- o

S 2



.
:
.
Ly
o
;
4
!

R

[ CONSTRUCTION COST ESTIMATE M Ty 8% sweer | or | !
fenosgcT BASIS FOR ESTIMATE
: E é’fs [ co:;: A (No design complated)
Fors Devews, [1ass. B
ARCHITECT ENGINEER D OTHER (Spacily)
/& 9o N W G T Ky Sre et
LprmWory '
EX CRVAT 160 35 eyl s 350, - 350,
EAGI(F:LL 30 CY /‘.5' 4ﬂ —_ ,',“-{ 2,
C’oﬂcﬁez' WoRrRK
FooTirr G c.5\cy 749 494 | &3 4o Fo4
47 slss wiro~E |[32 |SF|2°°] 26425 330.] 594
2" PeR wisel. 220 |5£| 35T 77| /% 30% 385
| 6 77 ‘- M’?'R &?&1(& 2 ( w 460 /ao 490 79, 20,
[ G 24" Gramun Fir| 3.01CY |20 €o. | 208 ée, /20
458" Gonc, CorB | 48 |LE|S° 240 | 3¢ /68, 48,
&é’ -Eve. ?«Jﬂ-b/ﬂ’@-
1218 739 )0 G < oo oo |/4d6 Jdoc, D,
LYVETRE Sedom G 360 |SE 4 ?‘.’ﬁ 325 | 2% gae, 25T
IET8L iR 200 |SEI /S z25 | 2°° Goa, A
feni  Roof 27¢ |sEl /%5 3451 /7 345, g50.
eyt LG, 120 |sgl/°° [20. |25 300. 420,
BLD Dowar ow st P4 fﬁ? /oo 200 | % /00 260
Dao/? (I/Muﬁz&' / A | foo SO 406 #9O ﬁo
,&agm BumrerS | 6 EA| SO Boo | 28| s 453
Qonrer Pasne dood 37 UE| S| 55| 78| £38 743
L2 PesrS
T o7 AL 4515 10254
TN Svrmniss F TOxES 22| 7 293,
| ConTRregor sma P | 20 |7 3274
Oowsrepm Coyol =
[ Ma Wiy W"}. 2] J
ENG FORM 154 EDMON ma¥ &2 s GPO : 1985 0 - 467-225

t AUG 37

b IR

e —

e ] - B

I TR



L CONSTRUCTION COST ESTIMATE PATETSROCY 4% seer ) o )
™ 2e7s e s e s oo
Zorr Deven's, [ss. Cront < o oven”
ARCHITECT ENGINEER 7 oTHER (Spectty)
bvered  Mess Eﬂ/}mj;/a;-fﬂﬂw SecesL
LA r7y Work
Ex CavaTios 245" eyl fo | Z5o - 258
LR HFs L L /0 e /5| /30 — /50
Tow ¢ Ree Wopw
Cr/. FooT 1 7 6S [ ¢Y| 7¢ 76 63 &3 /37
4" s1a8 wikRewr | 760|SEI 2% s520 | 25° [P0 3420
| Serr Forws | Z [CW 26| (52 | 3] /26 275
_ﬂ;p@ SUAB 4 leyl 26| 304 [ €3] 282 556
§” Nmp. GrowuianFudd 12 Y| 2o 240 | Zo| 240 2450
[RE- £, Boed, v g
Consmpren Some (A3 156 1SE| 2°°|  3/2.|2%°| 445 757
2 "Diger, Gwe.. P2z | /6O |LE| 5O 8o, |3°°| 48o 566
57 G, snxe Por aa. | 72 |LE| /9 77 [32%| 234 e
. g40 |SE| /75| so50 | /25| /050 2/06
Doviws  (8%) |r2co 18] 52| Lso [/ 1Z00 /500
SVrPPory Bewms ﬁ?’é) 9,2 L3 .50 456 /Oa 7,2 /38 %,
Bracwe (3%) | /52 |LB] .50 g/ 1/ sz 243,
LA TEN LERD £S5 /o2, Zoo, 2o 0.
Posgrs  Prorsy axo, | 200 LB Jo| wo. /% zoo. =250
W7 12x22,5 svar | 08118 .25 227 |1°° fwf.| /35,
— ST, $279 F370 | +/50
WsvRgwee £ Towes |22 7 (5222) /263
CowTRrcsar Plpeayp | 30 |72 (/{%22) Lg27
(f{)/VSﬁUC77o~ (.70_*:'7" \,J’ 20 05 &
Coverep /=SS 1

ENG FORM
1 MG 39 150

PREVIOUS EDITION MAY BF 1ISEN

GPO :

1985 O - 467-225

-~

S S



i mren e

CONSTRUCTION COST ESTIMATE

DATE _PREPARED

Juey

fag

SHEET

{ o/

I:no:tcr ?ﬁ;

LOCATION

ooy Diven's F9sS,

ARCHITECT ENGINEER

BASIS FOR ESTIMATE

m COOE A (No design completed)

ODE 8 {Freliminary deaign)
[ cooE ¢ (Final deaign)
) oTHeER (Specify}

=z N;c'z/g,e ErQLlogVRE Ew:T% e T/ 19! c/a: :EQ:Y T E L
_&M' avsz SUMMARY Q::)A.NT'T:MIT PER — rPER T TCOO'TS:L
&pyywaey
| Sxcavmriee | BEOY 10 | 357, — 252
RN 4l 20 ¢/ Y 459, -— 450
ChrCreye Weow
Foorio/e 5 23 |cylze| 125 63| 145 3245~
r E - G VG
A~y G 'S dso| oo | /400 /400 Zoed ,
Plerat S |\ I3CISELPS | /67 (2°%°| /B0 Fa39,
Wall Vewrs (2x3) 4 \gpl So0| 200 | L8 oo ¢oc
erit. ook 640 [SE[1?F| &oo [/*°| Fes E90
| Syere FRAmE | L5 T |/ese| [5BO (M| 2250 3250
_sSEédéH BED /ﬂ*mﬁl
o Wlbé,g y - QgtP /.g Z 1¢Y 29 24 20 2+ %8
| L& TRewms Wb, Coipl I LE|2°° 2¢ | 4% 182 22 8
4" Crave Froom |G Y 20| /35 20| /35 270
—Ta Tl 5477 c7%/ | /z4¢0
TwsvRhace f TareS 22 (% (5’ 477 /265"
ConrRacror 7 lmeuv® 30. % 7/'%‘«{) /00O
ggusf,e.u'mu <, T
"L EAHR Y /7S
éz/d;a SvRE
— g

ENG FORM
| AUG 3¢ lso

PREVIOUL EDITION MAY BF |IFH

GPO :

1985 0 - 467-225

s,y e er - e s

- LA St

e



APPENDIX 2

CALCULATIONS



P

Rers -Frewens — Yedhenio) g
B %mig.\ -

Ah.&iﬁ‘. ?qm%m,%\ﬁ was, ‘OQ\ b@ e v 5“.) (ic..rc. Bm \- viasS . ~J ':ek
‘.\ 148 G V\C-\-Q 'g\‘ s 'J\O WALSS | S ~.\\"\.S'\\'l"\-\ :..\“\ 1ot éu\‘h& U ew \‘79
L c..\‘n: 5“w\‘.\=r ‘\u Cim N i BS "75

V7 SN ANTNCATPPED TREGUIRE meNTS ¢

3n cccurdarce Ak PLo0-HBS , WO Rraviglans
QM‘ ‘\\\Q \'\an&\u.ggA o...:;.\\ Le w\u&t e whe ‘?ra}th\_
S nee o am ,‘\-\.«2 K{geweg\o\g Q—u\we) A ke Q’nc—‘. \lh/
o\ e \.;seb o nd o%er-‘.\r’& c;\e\-r \a-.., a\o\e-\oc.&ecx
ersamnc.

\\ B QeLde vTomy:

N ot “%?\:"“\\e

W\ ENerey R oot
oo ‘V\m\x ve‘%a\wtﬁ.

Vo, E wer %e:.sg-.'c.c-si oNeav
) Aé.h%: S\ Q\\'ﬁu Yae \\QA‘MB
S Norgye \,;.\&ma Lgx\\o\s@ D) and eV oo
) Y. Q-—gg\emeﬂ\v_ﬁ/ Q\ek\f\,l\. \«e..\— Q-,_,f QQWS,,.‘\
Yower. AN oMaer x,;\\s:,,hs ave wulhesteS,
Y \o v E\@\.. o iy NES
¢ oy odwen (Celer owiy wen
_A. Ener%\l Q-‘avx S'?rvr_\‘:am g Léxeg\)ch\-.{ \\'\SA«S-\\Q“
w N\ \ge A&A A \r\*u\-—e\ .._._\oo\\&‘mﬁs &ﬁa
QomSérv R vae%.‘. . .



e. < vx°r61 k\\*fm\kﬁ\ PRI XY I\
Q«. T w evcoj EQ—Q&-\"S RN 7;;
(Q anc-‘n'\ C-Q gg@n.'\&.\ : \v\ Qms';t&t’m\';av\ QQ‘ ene’r%\’

1 v"egbui 2w Ol '\'s S ‘-a\'; Y oQ u\Prca\/

\/\A:'? e,‘(_\q&e& al

|ueYey CL.M\ AV '
CV\§ Qe\e c.;': we Qw Prb-’ SN

‘;\,.,_ &Q‘S\:u.\o\e .

CvuAPTEXR N
ASC AN IOAG

\'\Q—ck\v\%\)\)ew\\\g\ﬂv\ a_v_:& A Qg:é‘\\-"\%\lv\eg

[+ N 6@5 e AV\R\\iais ¢

OY Dasic Crdere Mansd s ASHRAE Do 42%0-M

D) TOesign Q‘.an\'\\-io-\&:
(&) \nsi;\Qt Somwmee  2,0°F _L_\OM-"-'*‘ Qﬂ\./\
Ouder 6377 (Twer ¢ <™ x\;\
Ouhade: Sowmwmer 2.5 ®3  @9°F
5% Wwd T3 cF
'\:Jw»\‘er \¥ ¥
oD FC A U VP 1 B \w Q,I.’:v'\)fﬂ\ 4o win
@D "O" Fadvses !
e S L\ 2
'\_(:.-.»:.Q‘: Y Q5
e\l .\C o
G\ags = 55
DVasars 59 39

Toar \\

)



@O N~
weh \}Qn&o'. \R\:\-\ PR N Q,L\c..noe &\\ 5\;»& en—& S«'rw-u‘wa.\

(’.\) -\_\’QQ &.\- ?73\9\"\%:
@\ T \V\S\rucéf S e \ou.\sva QS\‘S \o\c\a “‘ﬁc\ W N e
a FQ&Q‘- Q#\f\c‘ug\‘ \'uv‘ k\* B4 v VACY JQW\‘.\\n\;QV\. '\Asec..\‘
W\ No “-wg\‘mg \o\, o, o\\ %:\&S S PRC TV SR Qwrnm.v.
(\\b W Q.c;\-\-\'ﬂ\ *\\Bu.)cr u\.)‘-\\. \N:.vt L \\e.__\— ,,\q
\.)-\Ar\—\ g_;-ss\e W\e»\\‘t-rw" "y eu&'\';t_ \r\e‘..\-e»- . T

QD d-_rem_l?m‘hr\’ Du'\'anﬁ.s A‘-\NA‘ u&& c&'g-tl- Al ONer % H)p

b, QA cdeisnye
. —\-\,\e o_aw\-m\ Ao ey \\e.,_\va \m.h 1S \H oan %'\g\\)
ewd  \e cad gy \e w2282 Bk .
TTUMR washre e \ou“\‘\‘w,) C v \O\&D %&\ \'\t'g.&'-nma‘
\sed tg 52,93\ Bk, |
i\_. ée\—;\\é \\5\\ c.\ '\Beﬁ - Qumﬁu\‘u\rfms
V% \\K‘)*\‘\ B L AT P R AV S
LI = - wxevx\“. _
W —\\’\? %Qme} S \hs‘-:.a.“j TN ‘;\‘-\QS; a\oaua cw\&\
\aved owm SS\C-A_QA é\mu.‘.;‘m (g
) Tae w\av\&to\'wews ogus NS @ -J“Q"\‘\""\\- Ees\‘\“
S Veew  <ce W@\\\m& &e;‘.s\
Q...\c...\.\tcm\ u\\’ Yoo N a\r Mo Q&\_‘\»,
. Togmy Speve o S
& AT\ am Sqshews & W) p .



N O ST YR SN

Ceas 153 L._\)arw. Q. \\ec.\'?ne -31 ey
QE&S = \‘;7‘75’ %u-\*‘\h? \\‘L.X’ Quaﬂs %S\l‘u\
CEaS - 15884 Opvn\r"-\ o-&"r:.\-—\. % Exhaw) g\, 33fr--$

b. b“u-—-\ "’;3'\“._ (\’\\ . Meg\'ﬂn—u:u\ i:Jc.,L Vs 5\’\‘3&-&-—\ Do~
IR TATPLIA rica vyl
Neaded D 3

Z. p\uw\n"“a D Q—wa\yss‘s
Ca \ Y »QJ "y 2% ‘x‘u ‘H'-t ?\qm\o:“@ 37&\"\9»-. N Q\'\h-ur\
S ‘Q\Tuwgc-n éww‘w{& '\,\u %o w\‘\se‘

W Wy N %;.}e soved e Maes

Ccad -5y ?lme-‘-—-o G ened 6)._.,-0-..;9.
3. S Re«.lc_\ Q‘s\«g:&en}'? - % *‘"!A
L\ bQ%"A‘\\n& B: 5‘;3\ Q(.., Q..)\l.,\':)"\\



NED FORM 223

NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.$. ARMY pace )
suBsECT RavLe WANGe Tt Soeve~ns
COMPUTATION CoxTRa L d D E L EC
COMPUTED BY BT A CHECKED BY oate 2 HAFPRIL 8¢
TES\eN Commimians
IIVHMMER 2.5% B L °F -
5% wWis 23 o
Win TE 2 A=
ARSYDE CaNTaTiong
SOME TR B ° & (Crovwew QN\.:-I\
WIANTE = =2 °F

L‘Touev_ t QTS WG 2.\

ASSurmiE EQuUi\P 1l QonTRaL e

OO W sSenvs ouwr,

CONTRI TOWER
RO OF & WAW D= _\O (Per stw wu@\
FLooil o8 F Qam ASMLAE = Sl
(WS ) -
INBDE pa L AT . L\
LR cawmc o) i Fe
R A VT, S v 8.33 8.33
OTUE A\ A7 T
Qe Q. 3y
Ut LA W WM
O LOMHMER 6 BERVIE-TON 4 U=\
T ol \3L\ VALt uwd pmeTae Q" LS9
WIWiRED sLAsSS
COIND oW \/L“ TRSVUATED P L

V=.66



NED FORM 223 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S ARMY rage _ &
SUBJEET RATLE SLANGE L OEVENS

COMPUTATION CAINTROL "THwER e e,

COMPUTED 8Y AT A CHECKED BY oate _ZAFRIL B&

HoRTw £ ncY W Ll

. 0 Y o ]
W23 x 9-0 - [P 9 70 ne'r
L} - \_ " b
wvod 2-89%X6-2" = 1.9
v \ -
WM oW 2" wB-3" - 8.\

NO TR WE T wall

. " \ “ L) - & 3'
\WO- -2 x9-Q° - 9% M SYl v
— o | *
FIKE ™ WINDOW L S S )
SUIDING WINDOW S'x 3-3" = \oast

LOYITH  WEST WA

[

Al - 1 L] b
Wy o9tat T 9, §v Ma e

TONEN  LurmbBawi = z & 5 xS e 63'"

AT € AST AL

L] 1 'b
-e oo = N B\ 54.'}* ne ¥
Py
FixG™ WinDaw SHs T TS
FLIOING WINDW 5¢a-3" s la2¥

TLo ot AREA 4 RoeoF RAZEA
whe' xta-a" - A e h

\ "

AT QVELHR NG H-a



NED FORM 223 NEW ENGLAND DIVISION

J7 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE _ D3
SUBECT RILE RANGE TTr_ _©E VENS
IMPUTATION SYANDTARD WD LN G :\-j;; e .
LOMPUTED BY AT CHECKED BY ___ - oare _Z.RATRIWL Bo
LW ALLS
OIIS \DE WL N |
WMETAL PA NEL NealbL,
3'h BAT s oo
VAEYA ANEL NEK L.
\NSADE AV ieD
-—'—'_'-——
W.as s .08
VOO F
OV TSHSIDE AV .\
META,. PAREL NEGL
o' iU A\, A2
NAE THL PR e NEG -
"NMSTDE @R , ol
\9,18 W 0S5
FrouoWw SULAY SN LA DE L"«-‘;
[} 1) @
L XD F 500

ROTT ¥ WA LG

-1 : = z E: 1-7'
ZQ. * \0‘ sl A‘ T o 1t ¢
1D
+ W1 ¥ r 20 4 1 7T\ q’:\\\._ Qo
st ¥ >4
Dack 3 2T W /A Losvey BOTA EA
SouTh Wi
“AME AS  NIRTH
ENASY W AL
L] b - h
Ha o ""\Q»\‘&‘t < 3oL we?
] L] ' b
4 owmbews (@ 3y ST (48

WEST  whALL gAT™E  AS e EAST

P et



. e

NED FORM 22% NEW ENGLAND DIVISION
27 Sept 49 COAPS OF ENGINEERS, U.S ARMY o A
SUBJECT TAFLE  RANGE TRHRY  TopvenNS
COMPUTATION —— —_ - — e _ e
COMPUTED BY AT CHECKED BY pare _N AP B¢y
TERVICTER (I
oo F

Y4 N Q\Q‘*D‘ ~Q o .29 = @
4‘1

LR ]



)

Z0NE INPUT SHEET

—_ ENS
2086 ame QONTWR  "TOLER 008 NME  _E 1S /‘:\_“DE\/
LOOLING SYSTEM DATA
Indoor Alr 2upnly Alr
Indoor Susser Ory-Buld _O  f. Tbe of Ineut e
: Temperaturs
Supply Air (cooling)
{ Enter Relative Humidity or Sumsmer Wet-bulb Yentilstion Air
the other is calculated by propraa ) Type of Input: (1) Ctm/sq ft
Indoor Susmer Wet-8uld ____ F. g ;"::1'5;:" air
ar
Cfu/Person
Relative Hmidity _ SO g D

Ventilation Air

Cooling Safaty Fector < X
HEATING SYSTEM DATA

indoor Adr Ysntilation Air
Indoor Winter Dry-Bult __ &S F. Type of Input: (1) Cte/sq ft
Heating Source (2) Totsl Cte
{1) Warm Air  Supply Air Temp._//O F. ) :':; supply air
{2) Hydronic Hot Water Temp. orop _____ _F. Ventilation A@ oo —
| Meating Setety Factor ___ S x
Batucn Alr Supply Fen Deta
Flow through ceiling plenum ¥ of N O Supply Fan Totsl Static Pressure 225 .
X of Ventilation Air Exhausted from Spsce __ X Supply Fan Type—~{II—Sraw-thru
% of Lighting Load to plenus ____(> X (30%) 2 Blow-thru
% of Roaf Load to plenum _ > X (70%) Coil Bypess Factor _ -S> S

Hours of System Operation 12 or 16 o@
Spaces within Zone

Space Nams Mult Space Name Mult Space Name Mult

! —T WD & 1 18 35

2 19 36

3 20 37

4 21 30

5 22 39

6 23 40

7 24 43

8 25 42 -
g 26 43

10 27 44

11 28 45

12 29 48

13 30 47

14 3 48

15 32 49

16 33 30

17 34




WALl

w™oall

g

Space Nams

COMPLEX_SPACE INPUT

T OWEL

Exterior wWall Information

Number of Well Types —— 0 1 (@) 3
‘ ""' ': lor U-velue Wall Ares (sqg ft)
" 18016 —g— nmuu__%_T e 11Type 2fType 3
S T 2 rth_Esst \
st
Roof Information Em..t s | O
Number of Roof Types —— 0 (1) 2 3 th
. N “Teolor [ U-ve] Ares “:h West 2]
1 Yes b L WOl iy s
T | e Ves T N LD North wesd 58 | ©
T 1T Yes LR rth —
Glass Information
i

Shading Information

Shade ng n"“l(ln) Ovarhang Fins
Type h Depth Height (in) Extension:Seperastion (in)Extension
[ 3:5_ 5- (=] v 2.° S [>] [
-_2 o ‘III' [T4 b 0
3 3.6 = ey 1L up’ > >
Glass Area
Type 3 Tyoe ¢ Typs 3
Exposure Ares ~Shade Aree Bhade Ares Shade
r e [=) ] e 3 = 9 1 ¢ 3 )
Eaat 1] 2 3 T ¢ 3 [ I )
[Eouth Ewst = [ Z 3 z o ) FA D
[ South o 1 2 3 0 1 3 [ I |
South West =] v 1 &3 -A~] U 1 3 o] 9 1 ¢ 3
Waat % 1 ¢ 3 [ | 3 0 1
North West = 9 1 @ 93 -4 0 1 3 /= i
r 9 1 2 3 £ 7 1 P!’
riz. g 1 5 3 T 2 3 ']
1) Floor Ares :_ 119 (sq ft)
2) Sq ft/Person : or Total pesople _L. schedule :_t_
3) Activity Level : i-sested st res ffice work 3-sedentary work
4-1ight work 35— vy work @G-other sens. 1at,
4) Lighting (watts/sq ft):_ 1190 or (total watts) scheduls R T
5] Other Elsctric (watts/sq ft) or ltotn‘pttnj scheoule X
6 Fluorsscent Lights CToor N Sellsst mult. __ (-5
7) Miscellsneous sensible: 9002 schedule no._ 3
8) Miscellansous lstent: O __ schedule no.
Arss_[(sq ft) U-value Cooling <--- Delta T-———>Hesting
TeiTIng
(33400
Floors T g 1) 5 o/
Cooling sesson infiltration .1 Meating season infiltrestion _° !
Sisb Floor Ares &  sq ft  Parimeter _— ft  Depth below ground ____ft




\ )

ZONE INPUT SHEET

08 e DT BLD G T JOB NAME ZeEYTS /FT.DEvENJ
COOLING SYSTEM DATA
indoor Alr Supoly Alr
Indoor Sumser Dry-Bylb 8 F. Typs of Input : (1) Cfm/sq ft

{21 Total Ctm
(3) Temperature
Supply Air (coeling)

{ Enter PRelative Humidity or Summer Wet-bulb

Yantilation Air
the other is calculated by program ) Type of Input: (1) Cfm/sq ft
Indoor Summer Wet-Buldb _____ __ F. g} ;"::1.3;:“ air
or (4) Cim/Person
Relative Humidity _,____6’ ventilation Air
Cooling Safety Factor ___ X
HEATING _SYSTEM DATA
Indoor Alir ¥sntilation Alr
Indoor Winter Dry-Bulb (Oa__ F. Type of Input: (1) Ctfm/sq ft
Heating Source {2) Total Cfm
(1) warm Air  Supply Air Tnp._ﬁo_f. £ :':;B'::::’ "r
(2) Hydronic Hot Weter Temp. drop ____F. ventilation Alr &
. Heating Sefety Factor _____ %
Baturn Air Supply Fan Dute
Flow through ceiling plenua ¥ orli> Supply Fan Tota) Static Pressure in.
% of Ventilation Air Exhauated from Space ______ X Supply Fan Type {t] Draw-thru
% of Lighting Load to plenums X {30%} {2} Blow-thru
£ of Roof Load to plenum X (70%) Cail Bypass Factor

Hours of System Operation 12 or 16 or 24

Spaces within Zone

Space Name Mult Space Name wlt Spaca Name it

1 INSTVINCTRNY 18 as
2 19 36
3 20 37
4 21 38
5 22 39
8 23 40
7 24 44
8 25 42
9 28 £
10 27 A4
11 28 45
12 28 48
13 ) 47
14 3N A8
15 32 49
18 3 50
17 34

Ly



()

COMPLEX SPACE INPUT

spece Nase _ MO TROCTI I N
Exterior Wall Information
Number of Wall Types -- 0 1 (203
Fvalue Well Ares {sq ft)

— 5 Tyes T[Type 2fiype 3

Roof Information
Number of Roof Types -- 0 1 2 3

T I:__m *11 de t color [U-ve] Area
No_ V&8 Lkﬁ %H .ﬂﬂi L LN

1
3 | % VYea | LiGIo Wa0ld HBOIB LWbD| .
3 | we Ves | La01b Wadib HBOIB (W]

Lol
Apov

Glass Information
Mumber of Glass Types -- 0O 52 3

ypE ] -value m« T%) sde Factor —T Intsrns] Shades

1 55 |{ LWIib W-1001b H-13¢10 ) L=.58 W=, X Trd Ves_ (R
2 1-%038 W-10010 H-1301b ] 1=.58 w=.08 D=_78 Yos Mo

3 -3 #-1001b H-1501b ) T=.58 b= 88 =78 Veu o

. sShading Information

Shade 1 nd Revesl, Overhang Fins
Type Lgigh 1dth Dspth Height (in) Extension) Seperation (in)Extension
1

F

3

Glass Ares
Type 1 TYp® € Type 3

Exposure Ares Shade AFes Shade Xres Shade
North Eaat T 1 ¢ 3 % 1 ¢ 3 0 1 3 3
East Do @ ; ;‘ ] U 1 @ 3 0 1 € 3
Bouth East ] % 1 2 3 ¥ 1 & 3
South g 1 2 3 T 2 3 9 1 2 3
[ South West T 1 2 3 5 1 2 3 T 2 3
(Wast El 0 1 <€ 3 T 2 3

r .. i 2 3 T 1 2 3
Rorth 0 1 & 3 D 1 4 3 T ¥ 2 3
Horliz. 9 1 & 3 0 1 2 3 5 1 2 3

B5S  (sq ft)

1) Floor Ares :
2) Sq ft/Person : or Totsl people schedule .

3) Activity Level : i-sestsd st rest 2-office work 3-sedentsry work
4-1ight work 3S-hesvy work @8-other sens.

4) Lighting (wstts/eq ft): or (total wstts) schedule :
5) Other Electric . (wstts/sg ft) or (totsl watts) scheduls
8) Fluorescent Lights Y or N BSsllast Mult.

7) Miscellansous sensible: schedule no.

8] Miscellansous latent: schedule no.

lat.

Area (sq ft) U=-value Cooling <--- Delts T ==~==>Hest ing
wWalls
[TeiTing
Floors )
Cooling sesson infiltration ! Hesting season infiltration __ﬂ_,?_

[~
Slab Floor Ares OO aq ft Perimeter &0 1t Depth below ground &
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ZONE INPUT PRINTOUT
CONTROL. TOWER
JOR NRME . RETE/FT DEVENS DATE PREPAORED @ 04-09-19856
ST eSS IR LTRSS R SIS LS SR L EDE ARSI L E LS RS LE L L LR L LS L LR LT L

Dairtly houwrs of aysten opeeation RS

onlivng Coill Bypaes o = 0, 050

Fact

Ividoor Aav Datas
Moemling Seamon - Dy Bulb m 80,0 F
Woat Bualn i 6. 6
Hal., Mumidity = L0 %
Heating Season ~ Dry Bulb = 8,0 F
Suoply Datac: .
Toolivg Seascon - Buppnly Pir Temperature = or.0 F
Hapating Beasorn ~ Supply fAir Tesmperature = 1160, 0 F
Supply Fan Data:
Eatimated fanm static pressure O, =50 iwm.
Fan type = 1} Draw-thru

reen v s o A1s syams s bk aumm A EAHY W] WAL Y PGS AR TS FOa LML HES e L T A AL NI S L L IR s AP T FOr WA M Pl MU Mt et AT W AL i S F et e e U1 A s Y e L1} e e Mt e LML b b ke S et bt b .

il

]
i

Vaerntilatiow Rirv Datas .
Cooling Season -~ Sfm/operson = 15,0 Cfwm/person

Haating Beason ~ OF

fpersorn = 13,0 Cfm/persan

trass e vome 11 ity eopep ket e s o e ong b A A] ik (IR AY ALl AR AL (SR M AR L S e M S it b B LR AT TN WLL WY I RIS AR IR G S ot s WHE AL 1 S T ML A RS 116 dhns I8 MR ok M ALLRE et ik L s s et Ay o b by

Blenmum Data:
Dees veturr aty Flow d-eougn olenam ? N

Safety Factors:
Dol ing ™= I
Heat iy Warareos = 8 %
e ; IMTLLIDED IN Z0ONE
Mame Muls MName Mul
140y TOWER ® o1
S Y L I T T R R T TR ST SR R R R R S SRS




anct oy ] comd A Sk =

Pg 1
COMPLEX SPACE INPUT PRINTOUT

TOWER
DOE DREROARED ¢ L0~ L E0E E0S0185%2., 1
NN KPR B M 36 N BN He B 6 I I K I I I N e BN I M e N e e A I I e e I NI A IR
WL TYRE WEIEHT {lk/soefin EXTERNAL CLRILOR U-VALLIE (Btu/r/sqfe/F)
b - i 0, 100
- ] M 0. 590
SHADED WE T E-T EXTERNAL, U-Vai_UE RARER
L. DAY? (/e fh} COLOR (Btu/hr/sgft/F) {sgft)

i N i hei . 100 114,00

e AL TR b R BT A8 M Ay Ll S A Re T YT LS Ld R it £ A vy Al i e AR S T L Y Y S A Y L Sy A AT W A TS SO mm i R e P St I A Riun L i AN P S Sl i s Tt 9 P e e o —

SLORE TYPE LR LIE WEITBHT GLASS INTERNAL.
(Ebu R leaft /F) {(In/sufe) FACTOR SHADES?
i 0.55 L. 1. 00 ™
2 0,55 L 1. 00 N
3 o, TS L 1.00 N
SHADT (e W TN D QW e ey REV TG (= OVERHANG~ =} (e e T NG meem e i ee )
YIS HETGHT wIDTH DESTH HEIGHT EXTEN. SEPAR. EXTEN.
o TG R i .S D.0 dim 1E.0 im 48,0 in 0.0 diwm Q.0 in
7.0 T DD i LELO inm 48,0 iwnm Q.0 im G. O in
TSI 0.0 in 0 oan 48,0 in L0 i 0.0 in

= T 0 Fh

et

7

L

=

DT T DG, TE T TNGS, FTUONRG ARG LAY e e VT Ty T oo e i
FERTOTH OUNEONDITIONED SRRCE (e fh) (Brtu/nv/esogft/F) COOLING HEATING
Walls 0 O, GRO a0 = GL0 F

: &3 Ga 980 G. 0 F 0.0 F

14 L Ll 9.0 W &7.0 F

T L e A P

= O, 00 soft

== 0, 0 FL
= 0.0 ft

PRATIDN AND INTERMEL LOED DARTA:
L. TOTAL FLODR ARED = 114, 00 aqft
. TONLING SEABON INFILTRATICN AIR = 0,10 Cfm/sqft 11 Cfm Total
. SELTIMG SEQSOM INFLILTRATION QIR = 0,10 Cfwm/snft 11 Cfm Tatal
. DEQDLE a3 sgfe/person FOR TOTAL 3 PEOPLE
Somzdule No o 4
metivity Level D=Dffice Worker / Retaill Store
Sernsible 1 245 RBitu/hnv/per l.atent ¢ 203 Btu/hr/per
Fe LITGHTING 1.40 Watts/so Tt TOTAL 160 Watts
Sokhedule Mo on 3
Lighte are Fluorescent
Ballast Multiplier & 1,80
. OTHER ZUEC. 1.73 Watts/sg Ft TOTAL 200 Watts
7. MIBC. Sensible = &, Q00 B/ Schedule No
Latent = O Btu/hr Schedule No o3
W e Y O 3 I 36 296 0006 6 3 O S 2 3 3E 06 3 30 936 0 I I 0 I U6 6 e 3 6 P B I I 3 I3 I W

g e
R

]
O



[T

fg &
INPUT DATA FOR TOWER

\sumxuxn*nﬁ!*wnq+¥**x*&*ﬁxa*u«*w¥¥¥«xxix**************&*****************«*
fwaft) BY TYDE AND EXPOSURE

TYDE

TOTAL

ERCRALS BE, Q0
Ly 0, G
0, 00 b PREl)
O, G Q. Q0
S}, M3 Ab, OO
0. 00 Q, O
0, 00

L &

=5, 0N
O, 0D
2 ) D4l
PR ELE TP EL I ESLERELEEI L EEL EEEESIL LR E L LR T L EEEEE L LT LR L EEE ST EEEL T E L EET I L L L]
' BLASE X AND SHADIKG TYRES BY GLABS TYPE AND EXDPOSURE

P
LT,

‘ { (e BLAGE TYDE 2 -y {-GLASSE TYPE JF ~)

aneEn aEHALE AREND SHADE TOTAL. AREA
- {mmFt) TY Q8 {sqft) TYRE (eqft)

) ¢ ) 0 ] 0 8

. G 0 o Q % 0

| S = 16 3 41

o o ¥ 0 0 0

oy " =] € Iy e

O 3 o - 0 0 &)

o0 : 16 3 41

i o o C: 0 ) O

" o I £ 0 0 0

SO0 & 140
Fo W e e YR W PR R R N B I R M e U e A e b Ok 0 aE G 30 3E A 06 A6 3 6 30 6 I X% X %%

PR TR IO R R S SR

g



e e el g S W EEEEEEAT

g
A
¥

GINELD HOUR (00D CALCULATION DLITDUT
Dug 1700 ¢ SONMTROL TOWER (Tﬁwﬁﬁ)
-"TT/“- DVEVENG DATE DPREDARED: 04--09--1386
e FORT DEVEING Mmﬁgachu. HOBOL852. 1
’?3“ URJNP* 857, 00 TR0 R INDOOR DR A0, O F AMs 493
P EEREE E F EE R R R RS R R PR T RS EE LT L L S L SR L R L

7 Lrads & Bystem Information Summary po 1
DM BINENT SENBIRLE (BEu/nr) LATENT (Btu/hr)

ROBETN - - B, 848 ' 0
SLAEE TRANGMISSION 539 O
WOLL. TRENGMIESTON : 280 0
AOOF TRANGMISSION 396 o

TRANG., LUOSSE TO UNCOND. SPACE 113 0
LEGHTING { 200 W TOTARLL) E83 0
{ 200 W TRTALD £83 4

: 3 OLEORLE TOTAL) B4t 708
TSCEL L ANENLS LOADS &, OO0 0
C:;LaN TNEILTRATION a7 183
COOLING SAFET D4 A
LS 19, 399 23S
m:'E;QT?mN LOAD | mE O Fra) X b 1,129

LY FAN LOAD  (RHDe SRR ' 16 0

LOAD TR BLENL 0 O

2 TR LR TR 0y 0

2, 065
= Be/ e .
o wuft/ Ton
_ = 114, 00 saft
Lz STHRWIN IS f + T = D244 BLu/hr/saft/F
*%%*&%ﬁ%%%%#%%**%***W*%****%**************%*****************

Ty e s rn 3

NEAT

arg Solar Gain by Exposure
& TRANGMIGETION SOLAR GAIN
1Y (B (Btu/Mr)

BASh LOADS: KE 2 -l 114
£ 0 O
ae 41 158 1, 230
it s 1 a]

4, 9;4

HH
b
-
W
v o

Ind 0 . (8]
Mt 41 iog 2, 320
bt 0 0 Q
! Q 0 0
WEYLL LOADS NE 8 10E& -
£ €y O -
33 bk 23 -
& O ) -
sty 41, 143 -
W o 0 -
A, ko] 24 —
vl 8 O -—

e Yo U R M W W e W WK NI B MK e B I A B I W I TE I e e B e I AN P W I 3 KWWK

Q.

o magie




SINGLE HOUR LOARD CALCULATION OQUTRUT
Aug 1700R ¢ CONTROL TOWER (TOWER)

JOB NAME s RETES/FT DEVENS DATE PREFAREDR: 04-03--17386
SITE NOMET D FORT DEVEMS Massachu, GOE01832. 1

QUTDRAR DE/WR: B7.0/ V3.0 F INDOOR DE: BO.0 F RH: 49 %
I P 2 U B I e B R BB B 36 W IO 206 B O 0N N O B e 06 9

Coil Selection Parameters pn &
Dl ENTERING RIK TENMD, (DER/WE) == BO.5/ £5.9 deg F
COIL LEAVING QIR TEwP, (DE/WRED = 6.8/ 6.1 deg F
COIL. BENGIBLE LOAD = 13, 368 Btu/hr
COIi.. TOTAL. LGAD = 2E, 0R7 Btu/hr
COCLING SURRLY ATR TEMPERATURE = 57.0 deg F
TOTARL, COOLING Cfm = 774 Cfm
COOLING Cfm/soft = 6.7% Cfm/sqft
RESULTING ROOM REL. HUMIDITY = L4 %
COIL. BYPASS FACTOR = 0. Q50

'ﬁ'%*%**%%*******************-********%************************

ey

o




L el

HEATING L0AD CALCULATION QUTOLT

CONTROL, TOWER (TOWER)
: DATE OREDARED: Q4091386
T m AT, EOEOLEBSEZ., 1
‘ P INDOR DRy &£8.0 &
A 2 e M I M 3 M %%&x**h%*ﬁ%*%!ﬁ%fx*%lx¥¥***%**rﬁ¥i#*¥*

- AT BUMMORY

Jtﬁﬁ a% wirter cszigy Taondisior

LOaD (Btg /e

g )

. TE4L
'_-1mm ‘ 5,159

‘M LOBE TO O UNMSOND. SRACES B4

Iwrr!ﬂwﬂ TDN LOsE

BLLAR FLOOR

e

3&
0
ATING BAFETY Btushe 491

10, 318
3, 788
e e e e e e e e et

TR =EaTINE L0eD by 094

e
GUBR-TOTAL

S ENTTUAT IO

g

OFm
cep F
TFm
teg F

R R T A T R T A IR P I T E RS R TR I LTSS R



ZONE INPUT PRINTOUT
STANDARD ERLDE N3 &
JOB NAME RETS/FT DEVENS DATE RREPARED 1 04-03-1986
T R T R Y A at e R R Lt T R R S R R RN A
Daily hours of syetem aperation = =4
Dooiing Coil RBypass Factor O QDO

Rt s L e e el bt ke e e s v v ooy hmapm s s SEH HEH L 4L Cn e eeas meenr ot Tt T A TE ki 4 e et et s R imn A PP HRE P WL )t A ol e b mem e e . ot i e A U Y o e et e Fmn i eRs Serm o r - ——

Ivdaor Air Data:
Oooling Ssasan -~ Dry Bulb = an.o F
Wet Bultb = Ef. & F
Rel. Mumidity = DO 0 %
Maeating Season -~ Drey Bulb = e&.0 F
Sunaly Datar )
Cooling Seagon — Supnly #ir Temperature = S57.0 F
Heating Seazorn — Supnly Air Tempsratars = 110,00 F
Supply Fan Data:
Estimated fan static pressure = O 250 irn.
Farm type = 1) Draw-theu
Yerntilation Rivr Data:x
Dooling Season ~ Cfn/peraon = 15. 0 Cfm/person

. - 4 " -
Heativg Seasorn ~ Ofm/peracn o = 19. Q0 Cfm/ persoan

Pleriun Datas .
Poes retury alr Flow thvoaugh pleroaim ? N

Safety Factors:
Cealing = - %
Maatinn Warmeeop = 9 %
LIST OF SOACES INCLUDED IR ZONE
Narme Mualtg Name Mul
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COMPLEX SPACE INPUT PRINTOUT

IMSTRUCTEION
DETE PREPRREDR @ 04-09-1B8E EOTO1B85E.
&xnx**************************%**%******%**%***********%:**x*w***********+
LR TYRE WELIGH (1o/ecfa) EXTERNESL CDLOR U-VELLE (Botua/tir/sgfe/F)

L : vl . 80
. L O SO0
3 - - -

ROLFE TVYRE BHADED WETEHT EXTZRNAL. v S T2 ARERA
i DI (1/=saft) COLOR (Bta/hesasqft /F) (sgft)

! M i, ht! Q. O5G 808, O
1.:' - mar - —— —

ane

GL.A8% TYhE LI~V RL L WEIGHT GLASS INTERNAL
Bt/ hr/eaft/F) {(Ib/sgft) FACTOR SHADES?

1 Q. 55 L. 1.00 N
= - e - -
3 - - - -

1848 e Yy PRy R IR M S h e e e Pt e AT, 0 e IS S s o o teaee Sumee e b e g At B St s N S s Ao Sty SUL1 PSR i Lnie AL b R e Pt Ly i iy ey P I e e S S S At Ll S S04 .

BHADE  (momme W INDO W) REVERL, (o e (OVERHANG= =) {mm s FING o
TYRE  MEIGEWT WIDTH DERTH  HEIGHT  EXTEN.  SERAR,  EXTEN.

1 Fa 3Tt el 2,0 i Q.0 dwm O i G0 in Q.0 inm
o .0 FE =L Fh O, 0 1 N, 0 in 0, 0 i 0.0 i Q.0 in
3 I.E Ft S.0 Fr [ 2.0 i O.0 irm 0.0 inm .0 in

oo £ N1 g anpn ek mea A8 vt e oprn amrs eate 21 M emf S 211w $e 1o v Paire 7Yt fnpma oo smvim des v 7o s S e i iR mar AW ey may A et { N 4SS T i s fe Sy aaa T ¥ I BTty e W et et Y= farrs A P W i Smas S o L PP T T o

DR ITIONS, DETLIMBS, FLOORE PR M -t LI meemmieean L TR Trmremm—
an.T T UMSQNOE'LUNLE gy el i {mog &Y (Rt u/r /e fi/F) COoOLING HEATING

Le 0 0. 080 QLD F O, 0 F
0 0. DB 0.0 F 0.0 F
% L 110 Q.0 F .0 F

SLan mO0n

. Pirea = B0, 00 aqfi
e Roeimeber- = L, O FE
. Deptn zm ‘ [WPIER IR oh -

THNETLTROTION OQND INTERNAL LOMAD DTS
1. TOTAL FLOOR ARER S B00, 00 saft
S DODLINGE SERSDN INFLLUTRATION ALR = 0,10 Cfassgft 80 C¥fm Total
D HLQTIND STASON INFILTRATION QIR = (0,10 Cfwm/=qft ac Cfm Total
4. REDGHE 33 saft/person FOR YOTAL w4 REQPRLE '
Gohedule No o: &,
Aotivity level O=0Fffipce Worker / Retsil Store
Seraeible 2480 Btu/hr/per L.atent r 20T Btu/hr/per
Se L IEHTING 1,40 Watte/ /w0 FL TOTAL 1,183 katts
Sehedule No o2 3
Lights are Fluorescent
Hallast Multiplier 3 1.28
&. OTHER ELED. 1.73 Wattws/sg ft TOTAL 1,404 Watts
7. mIG. Bersible = L BE b Sohedule Nooog C
Latent at S0 Bhu/he Schedule Nooos Q
Fe K NN W G B NI 260 I IE 6 I 36 0 I 0630 B0 I B R I I I B I 3 36 I 36 B 6 9 0 6 0 N MK
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Dimensions and physical data

58HU UPFLOW FURNACE (Size 055)

(" FLUE COLLAR, 413 0D (FOR 5" ELBOW
e

53

L KNOCKOUT
(THERMOSTAT)

2 KNOCKOUT
(Ol LINES AND
ELECTRICAL, BOTH

SIDES) J/

{EITHER SIDE) —

’ FILTER
> AIRFLOW
£ SERVICE CLEARANCE

|
H
]
| FILTER
l RACK

58HU UPFLOW FURNACE (Sizes 085 - 125)

FLUEP__E .

 KNOCKOUT
(THERMOSTAT)

{ELECTRICAL}

3 KNOCKOUTS
(OILLINES , BOTH
SIDES) FILTER

|~ RACK

(EITHER SIDE)

FILTER

o T~
S8HU UPFLOW
055 085 100 128
100-CA 100-CA 100-CA 100-CA/BA
205 290 ‘ 305 350
19 22 22 24
28 30-1.2 32-1/2 34-1/2
47 56 56 80
17 20 20 22
17172 20 22 24
15-1,2 15.1.2 15.1,2 18
5 5 3-3/4x7-1/8"
21.7/8 21-13/16 24-9/16
25-7/8 25.13.16 28-9/16
- 31-1/4 14
— 37-5/8 40-3/8
33 4558 48-3/8
1 1 1
16x25x1 20x25x1 20x25%) . e
No. 1 or ight} Fuet Ol
70 106 125 156
55 84 99 124
050 0.75 0.90 150
050 0.76 0.90 112
2 2 2 2-1/4
3-11/16 3-1/2 31,2 3.3/8
5 5 5 7
55 5§ 55 5§

85 — Single-5tage
*Six-in round 1s equivalent diameter.
tCapacities are based on operation at sea level, with 115.volt, 60-Hz power,
3450-rpm burner motor. no. 2 o, and pump pressure set at 100 psig. Capacity
of each rating 1s applicable up to 2000 h of altitud2. For each additional 1000 ft
of alntude, each rating 1s reduced by 4%

tBased on U S Government standard tests.
**All nozzles BO degrees solid spray.

NOTE. Pienum adapters must be field 1abricated. Reler to 28 Series literature
for planum dimensions




3iower-performance data

FURNACE SBHU UPFLOW
SIZE 055 08s 100 125
SERIES 100CA 100CA 100CA 1008A 100CA
BLOWER DD L) 00 oD
Nom Size (in.) 10x8 10x1 10x10 12x9
FAN MOTOR
Horszepower 1/4 1/3 1/3 1/3 a’4a
Max Air* [cfm)
at .20-in. wg ESP 940 1320 1300 1330 1620
Max Air* {cfm) 1200 1670 1610 1630 2060

at .50-in. wg ESP

FURNACE

S8HK DOWNFLOW

SIZE

100

128

SERIES

100CA

] 100DA

100BA

100CA

BLOWER
Nom Size {in.}

00 (PSC)
1010

DD {PSC)
12x9

FAN MOTOR
Horsapower
PPD
Belt Length

BMPST

Max Air* (cfm}t
at .20-in. ESP
Max Air® (cfm)

at .50-in. wg ESP

8D — Belt Drive Biower
BMPS - Blower Motor Puiley Setting (turns open from closed

position)
DO — Direct Drive Blower
ESP — External Static Pressure (inchudes filter and cabinet tosses)
PPD  — Pulley Pitch Diameter (drive pulley range 2.1 - 2.9 inches)
PSC  — Parmanent Split Capacitor Motor

.20-in. wg ESP
.50-in. wg ESP

1/3

1230

1610

1/2

1130

1700

*Filter(s) in place.

1/3

1220
1600

3/4

1440
2280

+Do not close blower motor pulley beyond setting shown.
${When opserating furnace in heating mode, siatic pres-
sure and temperature rise must be within limits specified

on U.L. rating plate.
NOTE: Refer to Application Data literature for complete

fan performance information.

F T oCo S AR e T s




58HU FURNACE

Model

055

085

100

MOTOR SPEED

High
Med
ow

AIR DELIVERY {Cim)

1410 1380
1180 1170 1150
940 240 930

High =l — 1840 1820
Mad N 1320 1320
980 980 980

High
Med
Low
High
Med
Low
High
Med
Low

1800 1790
1300 1300
1040 1040

1770 1760 1750
1340 1330 1330
1020 1020 1020

2170 2170 2160
1620 1620 1620
1400 1400 1400

ESP (in. wg)

[ 40 | 45 | 0

Air Delivery (Cfm)

1330
1130

920
1800
1320

280
1770
1300
1020

1740

1020

2150
1620
1400

1300 1270 1230 1200
1Mo 1090 1060 1030
910 900 880 860

1780 1750 1720 1670
1310 1290 1270 1240

980 960 930 890
1740 700 1610
1290 1275 1200
1000 985 880

1700 1630

1260

1010 990 970

2140 2120 2100 2060
1620 1620 1610 1600
1400 1400 1390 1380
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L1535801 BORG-wARNER CENTRAL

DESCRIPTION

THE YORK SUNPATH SINGLE PACKAGE HEAT PUMP
v product specihcally designed for heating and cooling a
Farne ur small business We have incorporated the 'atest and
Mt modern air conditigning technigques 1in designing this
SunPath Hest Pump tor economical operation

FEATURES
ECONOMICAL

1 LOW QOPERATING COST - H-?u ethciency cooling
and heating cycle — up 10 850 SEER on cooling and
7 10 HSPF on heating

!} DEFROST ON DEMAND - Detrost initiation con-
uol itls s defrost Cycie only when needed. taving
energy

OEFROST TEAMINATION CONTROL - Positive
detiost termunation s unatfected by sdverse climatic
conditions  Assures defrost termination even duning
high winds Aesulls in minimum time on defrost cycle.

4 EXTENDED HEAT PUMP OPERATION -~ Heat pump
operation to —10° F outdocr temparature

RELIABLE

! SOLID STATE CONTROLS ~ Unigue YORXGUARD
Sotid State operating and safety controls provide tong
lasting and reliable performance.

2 MEAVY DUTY COMPRESSOR — Dewsloped speciti:
cally for heat pump applications.

-—

seRv

5. SEAVICE ANALYZER — Versothe iorw
chacks control

5¢C 12033 A1) ¢S

FORM ST 06 TGLY {784

YORK.

SUNPATH

SINOLE PACKAGE
HIGH BFFICIENCY
HEAT PUMP
Modele: B°*8PORAG
thru B*ESPOSO
Nominal Cepeacitias: '

Cooling 28.8 thru 82.5 Mbh
Heating 82.8 thru 88.0 Mbh

3 SUCTION LINE ACCUMULATOR - Special design
otects compressor agaimt liquid flood back at alt
operating conditions. '

4. COMPRESSOR ANTI-CYCLE TIMER - Five minite

timer prevents rapid cyc '::3 of compreuor caused by -
&+ Power outage or abnor unit operating conditions.

5. SUCTION LINE HEAT EXCHANGER - Prtented
suction hine heat exchangsr provides fiquid refrigerant
vaporization which results in longer compresior 1ife and -
incressed unit efficiency . R g

6. FACTORY REFRIGERANT CHARGE ~  Facwory
charged with Refrigerant 22 to provide. exact refriy-
erant chafge. . :

ICEABILITY

B O Yoot e e ] L v ST s

1. EASY ACCESS - Provided by remo
oll controls and components. :

2. INDOOR SECTION - Oirect drive mult)
with high static pressure capebility,
dium speed. B

3. msm — Contsing an e

ight., Light indicates mal
tystem and/or ommionwm
4. TEST AND MAINTENANCE ACCE

Solid State Madule snd ali components
acoes, .

inetrument
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AR| RATINGS *

54C 12034 R'A72-/1- 05

CoolnqudengerOEGovoMSuanMPumn

COOLNG

1 lesl g 192

e i e o oy 3. 3. DN ;
B2SPO6AGs ' 220 180 | 1275 a0l |
BISPOAZAC6 | 230 160 | 1400 . s | 770 Qs 4. _zo | eso | e
HSPOABA06  230-1-60 1850 48 07 TT0 480 o 660 a2
H25PDBOACE 2301 80 - 2000 580 810 575 M0 710 84
1 SHared v sccordance with DOE tost procedures.
‘ W ER (Seatnnal Foergy Efliciency Ratiol i the tola) cooling output i BLu's during a
normael annual usege period for coahing divided by the total slectric power input
in watt houry during the same jmrod.
HEPE (Heahing Seasonal Performance Factos) s the total hasting output dufing a normat
Annual utege peniod 1o heating divided By the totel #lectrc powar mput during the
‘ et i Hegoon [W M O HRA
"Deiluct 50U Hruh loe 208V
“lieduct YOO Bruh for 208V
Cooling and Heating for Non-DOE Coversd SunPath Heat Pump
COON HEATING SOUN|
MODEL | PATING - ma ATF \7°F mmg
! VOLTAGE | CFM | MBH Kw EER
- ; | MEH | L NO.
AR 230 3-60 1275 ' 350 43 ' 810 1348 1 34 1 300 | 190 28 i 200 ! a2
i P04 230 3 60 ‘16.‘)0A 4807: 590 | s * 480?L 50 i 280 | 270 42 190 , 82
. ' Sy T e - e AR et S
' 5048 460 3-60 1650 460 578 715 4BD ;. 47D 1 280 ! 270 Jas 19 : 82
: HONPUC 230 1 60 2000 i 625 R 170 + 815 | §i0f+ LR j 2_9_5_| 3e0 Su _2_1_?_1__84
{ BP0 460 160 2000 625 N B10 , 650 ;@ 654 | 290 T 90 | 53 210 l 84
1
E Tttt e e e et AL Standarndy 240 angt 270
; FEB b e, b e, Mt —-,
i "
! MHUD itpat T e AW It f, “\
| “Up
! W Coett et ot Pectorenance o
MEH Dutout Tord! KW Enpngt « 3 415 . . L ; H
! Vet o0 Bran g JO8Y L
! ‘hm"l
: SUnen et OO0 Bt e Q08 Y
Hhent 0t R o 208Y
At 07 KW ot 208y, A S e g T T TN

/
!
/
!
5]
/
/

MAXIMUM AVAILABLE EXTERNAL S.P. AT ARI CFM—INDOOR UNIT

MOOEL | B2GPOM | 9197043 | D1 | SI9F000
CFW 60 1050 1275 1400 1880 2000
iwg* [ ] w[e]uie] w][ea]w [ ce]ea]es] a0

*Values are tor[ 208/230 or 480] volts for the CFM's isted (Retum A Fiter and Largest
Electric Haatet ncluded)

.
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13338061 BORG-wARNER CENTRAL

HEAT PUMP APPLICATION RATINGS (HEATING)

. 230-1-80
e

B28P024 7V (123 ] 0
823,030 100 ) 120 | 124

.y | 2n 827

28| 22y s
825P06 106 | 122 | 138 25|29 328
B15PO42 137 [ 132 ] 178 24238 3.00
B13P048 190 { 131 | 201 N0 | 227 300 -
828P080 1851 1.3 | 230 40 | 247 317

MBH - a-cm-nawummmwmu-nuummmwwunmmwumcrmmmnnom o
o and 230 V operation,

COP —  inchuies power input 10r cOMOreNOr, 0UIOO! fan MDY, INdDOr bioWwer MOter and aliowsnce For defrost. ' ' "

230/480-3-60

MODEL -8 3 12
Man | cop | wew | cor

BISPOOR! 1081221135 | 148 | 171 ] 178 | 209 | 208
B15P048 160 131 201 ) 184 | 247 170 | 208 | 200
B825P060 220 | 164 | 278 | 181 | 340 | 202 | 424 | 232

378 | 300
1.7 | 208
%5 | 2.08

MBH - Bassd on indoor unit without supplementsl slectric heat and 70° DB *nering indoor air i 400 CFM/ton and 72% RH outdoor
wr and 230-3-80 or 460-3-80 operstion.
cop includes povsr input for compPreser, outdoor fan motor, indoor blowsr Motor and silowance for defrost.

. VAvailabie in 230 voins only

ELECTRIC HEATING CAPACITY

m
TOTAL RATING AT
HEAT PUMP | ELECTRIC HEATER HEAT
MODEL NO. MODEL NO. W 13
[ 174 -— — e p—
825P024 10 4.2 - - - -
2'““9)2“ 12 10 2 12 41.0 - -— o —_—
2ZHADS600508 5 5 17.1 -1 179 -— - - -
B25P020 HADNS01008 10 10 M2 10 M2 — - -_— -
2HADBSON 500 15 10 34.2 15 812 -— — -— -—
2HADOB01008 (25) 10 10 2 10 M2 - - -— —
B2SPOJS 2HBOMS01608 15 15 B12 1o 08 | R e e AL T IS T R
2HADSS02008 2 15 $12 20 3 - - - -
2HCONB01508 15 [T 81.2 18 812 - - - =
B15P042 2HB0802008 2 15 51.2 20 [ %] - - - -
2HADSSO24508 L) 15 51.2 25 [ K] - - -~ -
2HO0NS0 1508 (29) 18 15 51.2 15 $12 -~ - Py o
015P048 2HADSBD1548 18 - - - - 3 54.7 " 84.7
2HCON02008 (29) 2 2 m3 2 »3 - - - -—
2008502508 (25) 28 2 [ F] 26 8.4 - -— - -
*HO00S0 1808 (25) 15 15 51.2 19 51.2 — - - -
2HADSBO1048 10 - - - - 18 .7 18 -7
825P000 HCONO2508 (25) 2 2 [ X} -] [ Y] - - - -
2HADBSO3028 0 28 [ T} N - 1028 -— - -— T e
. THAOSB0N08 » 28 8.4 % 1188 - - - -
'For outdoor deign conditions of -10°F snd sbeve miect slectric heswr from *‘Supplementsl FHest” column; for conditions belew -10°F -

seiect slectric haster from “Supplementsl Plus Stendby Hest' column.

Borg-Wamer Central Environmental Systems inc.
1182
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ELECTRIC HEATER OPERATION

1. Standby hest is used when hest Pump operstion is undesirsbie dus to low outdoor sir tempersturs {compressor is off). .
Standby heet is siso used for smergency heat.

2. During Datrost, B Kw energizes on sll hesters; models B25P024 thru B2SPO38. For models B1SAO42, 815P048, and
B2SPOBO; 10 Kw it energized on all hesters.

Ll M| @

ELECTRIC HEATER CORRECTION FACTOR

-
-
-

RATING o ‘
wamd | vomaas N AeAETTY
70 078
240 2% 0.92
240 1.00
440 0.04
480 480 0.92
480 1.00
UNIT ELECTRICAL DATA '
UNT | COMPAESSOR | EVAPORATOR | GOMDENGER WAX. DUM, prvy
mooeL | rowsm "'"".m.m' BN | yns e .
SUPFLY' | A [ Lma | mA | uw | ;g ) PUSS S v
B28P024Asg 1Rt 8 | 15 | 225 |ttt g2 25 12
828P00A08 | 2301780 | 154 | 80 | 30 | 6s 20| 52 2s » 10
B28Poasace | 200°1°90 | 191 | sas | 33 | es 9| 32 20 % 0
azspooaazs | 2003780 | 113 | ee | 23 | e | 20 [ 52 " 2 12 -
B15Pos2ace | 2007100 | 230 | esa | as | es | 25 |73 x © '
Bisroseans | 200190 | 270 | e | a8 | 0 28 118 3 . .
B1sPoseazs | 2003700 | ves | se | as [es | 25 (78 2 - 10
BISPO4RALS | 400-3-80 8.2 42 23 4.1 1.4 42§ WS e S R e T TR ITUT T T RO
mzseoscacs | 300°1°90 | 207 |12 | s2 [ee [ 23 |78 s ® .
B2seomoazs ( 200300 [ 214 | 118 | s2 [ ee | 33|74 25 80 10
B2SPOBOA4S | 480380 | 113 | %0 | 30 | 58 | 18 | 488 T % 12

RLA = Aunning Load Amgps, FLA =Full Load Amps, LRA = Locked Rotor Amps

1 Minimum Voltege: 208/230 = 1§7-282; 480 = 432-504

7 Compressor and condenser fan motor only.

3 Based on 80" C. 3% voltsgs drop end manimum length of 100 feet. Lise copper conducton only.

§‘ '-‘

I_1
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ELECTRICAL DATA — ELECTRIC HEAT

54C 12037 R-2-1-08

80 0
0 0
] Y F14 - 30 0 — [1ono]10M0] = | —
. ! - 0 - 50 0 — |4 | .| - | -
2HADEBOT208 | 1.3 | 180 | ~ 2 a2 — 80 L) — ||| — | —
2HADSS01006 7151 00| — 50 s7 - 50 (] - a0 = [ -
B2SPOISADS 2HBOBGO1508 | 113 ! 150 | — 72 [ <] - 20 ] - —|W} -~ |~
2HADBSO2008 | 150 | 200 | — % | 100 - 190 | 110 - - {22} =] -
B2SPOMSA2S 2HADBED 1025 78 | wo | — 42 [ — 48 0| — sl )| — [ —
2HCO8S01808 | 11.3 | 180 1 [ - "0 90 - | ] - [ -
B 1SPOMZADS 2HB08S02008 | 150 | 200 | - 7 | m - 100 | 128 - — ) -] ~
2HAODS02508 | 188 | 260 | — e | 17 — 126 | %0 - - |lo] -] -
2HDOBSO Y508 113 | 180 - ™ ] - 0 [ ] V2| a4 | — -
B815POARA0S 2HCO8B020086 | 150 | 200 | — 7 | — 100 | 125 - - || -] -
2HB08502508 | 108 | 250 | — 119 | a7 - 128 | 150 — — || =] =
21000801328 | 113 | 180 | — - 82 - 50 [~ — (o] -] —
B1SPO4BA2S 150 | 200 | — o7 ) - 70 0 - — a3 -] -
2HBOB502525 | 188 | 250 s ] — %0 | 100 — i -]~
24008801508 | 1.3 [ 150 [ — s as - 80 [ — || =] =
B2SPOSOADS 2MCOBB02508 | 88 | 250 | — 120 | 137 - 126 | 150 - -] -] -
2HAQBBONS08 | 203 | 350 | — 188 | 10 - 178 | 200 — — |oomol - | =
2HDO08501528 | v1.3 | 150 | -~ “ 52 - 50 (] - - | -] =
B25P0B0A2S 2HCOB502525 | 188 | 250 | — o8 ] - 90 | 100 - — || -] -
2HADSS0302S | 225 | 200 | — 8 % —_ 90 | 100 -— -l =] -
B1SPO4BAAS
B2SPOS0ALS 2HADBS0 1548 - — L] - — |28 | — - | —{ —]|1w|w0

VOLTAGE CODE . 06 » 208/230-1-60, 25 = 208/230-3 -60, 48 = 480-1-80

NOTE A fan relay must be used with units which have no siectric heat, Rafer 1o the tan relsy slectrical deta tabie.

FAN RELAY ELECTRICAL DATA'

AN
FAN ABLAY
MODEL ACGERBORY HO. AMPACITY
0N { v SV aw
w 2FROB700108 s 5 —~ 13
M' 043 2FR08700108 7 7 - 15
m 2FROB700148 - - 30 -

1 The fan relay sccessory 18 used with units which have no slectric hest.
Tha fan reiny accessory provides power 10 the indoor blower,

2 Basad on 60" C insulated wire, 3% voltage drop, snd maximum of 100 feet.

Borg-Wamer Cenwrel Enviconmentsl Sysiame inc.
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1935861 BORG-wARNEN CENTRAL

PHYSICAL DATA

s8¢ 1238 R-2I-11-08

nmm:.

INDOOR FAN {Quanity 1)
Fan Ovive Direct Direct Direct Direct Dwrect Direct
Horepowsr " " 1] 172 172 £
Fan Diameter X Width (in ) 85T 88/T.1 10/ 10/0 10/8 11.6710.7
Numbaer of Speede 3 3 3 4 4 3
INDOOR OO
Rows 3 3 4 | 3 4
Face Area (F1.9) a a4 4.4 (LX) 84 1.8
QUTDOOR FAN (Quamity 1)
Horsepower 1/4 1] mn m 13 1]
Propelier Fan Diemeter (In.) [ ] 20 x 2 2 2
OUTDOOR COWL
Rows 3 2 3 2 3 4
Face Area (FLT) 44 63 a3 5 4.5 95
RECOMMENDED FILTERS'
Quantity 1 2 2 2 2 2 :
Size (In.) 14x25x M4x20x1 14x20x1 M2 4t 19x25x1 : S
WEIGHT (Lbs.} .
Operating x 7 08 420 445 578
Shipping 48 w0 418 490 L ) -4

1 Fieid supplied high veiocity fiiters for W

FIELD WIRING DIAGRAMS — (MODELS B25P024 thru B25PO6D)

POWER POWER

‘ A SUPPLY
? | | 4 mfms«co-—-t...:____?

o 1230-3. |
E L-—I—- m‘.-,“,o‘q“l—-l—-{_

4
|

I
|
!

GRD LUG GROD. LUG
OUTDOOR INDOOA
SECTION SECTION

ééé ééé:

-

NOTE: POWER AND GROUND WIRING SHOULD BE SIZED IN

ACCORDANCE WITH LOCAL ELECTRIC CODES.

CONTROL .
THEAMOSTAT
T8 TERMINALS
r Tn | USE HEAT Pume
L —1  THERMOSTAT
™ »
'--;— '_\'- aTHII PN T e
As (MANUAL
o ] 0| cHAnGEOVER)
——— m— ’ f‘
w w OoR
—_—— p——
x X1 amnroise
) o {AUTO S
= I —t  CHANGEOVER) .
00 [ AN Control Wiring is cies 2 wiring:
Bl Seven conducters — any Elastric Hast Accemary
L $n sonducters — Fan Peley w’l
°u-u in indene Sesvion of Unit.
N s e T PR

ACCESSORIES FOR FIELD INSTALLATION

STAAT ASSIST KIT — For low voltegs conditions.

FAN RELAY - (Ragquired only when ng elsciric haawn sre
nesded}.

ELECTRIC HEATEA MOOVULE — Seguincins, 1empiriture Ekmit
rwitchas, lusible links and circuit braplmrs for wle, efliciem
OPErEion .

FIRESTAT — Sanes sbnormel return sir Tempersture.

STATUS PANEL — Meniiering simtion hr mmlﬂ m
indiastor ights, dirty Hiner indaster,

COMMERCIAL ACCESBOAIFS ~ Meter o S00.8) mction for
informetion on curls, plenums. snd ssanemisers. - '

OUTDOOR AMBIENT THEAMOSTAT ACCESIOAY - Osrsists
ummm:mh-mumm
stop comtrol of suppiemamsl hnters, o
THEAMOSTAT -~ M woit, mmmmlmnu ) *
wwitch, muwm

THERMOSTAT — Weswenic; mummmuﬂ c
;nergy mvinge. ‘




1535861 BORG-wARNER CENTRAL

U POwmEH R ()

il

BIRE RN
URENYERD
RTINS
1 LY
PR T
U 2 kA

VUL Ay

e ————

S\ S8 f!"" vrew
R

& TOF CLEARANCE

b SeE CLEAMANCE

——

38C 12000R RI-11-08°

CLEARANCE

tD POWER K O

PN — 111 2)iga
o 1+ 4 7364
' [ 1HY 23032
"l HOLE LI 1HY 24
1oy 12332
J L. (NRE [ H
7/ HOLE W TH *
l:su?nc. FOR i KO FOR
wOwW vOL TAGE P! iCONO_Mll!n
"k WIRING WIHING
s
SC SNUW CLEAHANCE  Cheuh igest

TR i @B 11 S AU ST SN

NOTE: Al dimensions are in inches. They are subject
notice. Cortified dimensions will be provided upon

Wode! [A] 8 c ) [ F [} H 3 L 7] []
B25PO24| 34| 43 140 1/2[130/16] 17176 | 14 | 1B.7/8 [21.0716]2.3/32 1. 7/6 14 1/8] 19 6716
w 24 A5 51 13- 1116 12. /8 28 \I-?n! 21.3/16[5%-7 J-1/8}14-1/8[19-1v/18
B25P008[ 24| 48 5t J13.1/18] 12178 Fi 18-7/8 |2V-3N8]5- 7 14.1/811vg-1118
.13’0‘3 9 A4 58 16-5/8 | 12-7/16]30-1/18£21-1)/18] 26-1/8 [&8/18 5 14-1/2] 24117
a1sPoaalze| «a 58 | 16.5/8 [12.7/18]30.1/16] 31 13/18] 26178 |&5/18]| 5 [14-1/2] 24173
B825P0sC [ 2951 1/18) 85 T8/ [12.718] 38 73 13/18{251/8 [8 V18] 3 |141/2] 24172

*Not sncluding 3/4"" ral

TYPICAL APPLICATIONS — Single Package Heat Pumps

2

-

®©

I

EL St Lt |

' a

R IPRpEe '
= D

Subject lo changs without notice. Frinied In UB.A. POS 16M 884 .33

R
.

}- ® o~

(D siasoncrouno (3) PLENUM AND CuRe
~ @FuarRoor @) ROOF JacK

1147

Code: EBY, EGY

=

= A

ity

=

'n, n

L

..-.....ms_.\...ﬁl—-;..pﬁt—-_m‘..

X

Superisdes: 311.08-TG1 (183)

1187

il




BBt "~

SINGLE PACKAGE MEAT PUMPS
2 THRU 5 TONS

APPLICATION DATA | supersedes: 611.06-AD1 (681} Juab nsP| 511.08-A01v (784)

MODELS: B*SP024 THRU B*5P060

GENERAL INFORMATION

GENERAL APPLICATIONS LIMITATIONS
The Sunpath seres sngle pachage heat pumps are seli- Application Limitations are as follows:
contamed. factory charged wnits designed for rosf mounting

Table | - General voltage and Temperature
Table 2 -- Induor Air Flow

TABLE 1 — VOLTAGE AND AIR TEMPERATURE

v T slab mounting at ground level.

Umits aie shupped less fan maotor relay . To operate the unit,

4 tanelay must be provided This 1s done by field installing LIMITATIONS
vither the ban relay accessory ur a supplementary electric . Air Temperature
lieater aveessory Vollage Outdaor Air Entering Indoor Coil
Varnation Temperaturs Min, Myx.
Min. OB | Max. DB | 'WB] 0B8] ‘w8 | ‘D8
NOTE The Sunpatit wnit will not operate withouwt cither Myt | Max.[Cool[Heat | Cooi] Heat [Cool [He 1 [Heat
an clectric heater accessory ara fan relay accessory, 19771263 [ 40 |10 15| 75 | 57 I50° 71 | 8O
Uil s apecate saliitactonty tu LB wuity (! gutdoge
SIUsent oy ol aver 109 B and indaoos return aie oy naot
. Phe tun relay accessory 15 applicable to all umits. while A ‘10*:) WNE DDErALEs UTUMTaT ALy wolh reselang ¢
vy certain sise electnie heater avcessunes may be used Cee Orperat betaw 1hi FEOIDETaTUTE 13 DeHTLIBIe far shor |
with cach unit size. One or the viher must be instailed in perrod of THme whan required 1o breng the nealed area uo
the upening provided on the downstreans side of the blower. ot b
TABLE 2 — MAXIMUM AND MINIMUM CFM i
Model 0241 030 038 042] 048 080
Ueaters are avadable 1in 5, 10,12, 15, 20, 25, 30, and J5KW
siees See Form 511.05-TGIY or 51105-ADILY for Min. CFM_1640 | 800 { 960 | 1120 1280 | 1650
Max CFM {960 11200 [ 1440 | 18801 1920 | 27300

possible umit and heater combinations,

CAUTION: A 17 minimum clearances (v all sides of nip- DIMENSIONS
ply air duct must be maintained up 1o 3 feet

from the supply air duct connection flange on Typical foundation, unit base dimension and clearances are
unit if eleciric heat accessory is to be installed. shown in Fig |. . ‘ B —
REFRIGERANT CYCLE

A thermostat designed specifically for York Heat Pumps

i also required Figures 2 and 3 are schematic refrigerant Now diagrams
with the solid arrow { ——— ) indicating flow for cooling
operation and the phantom arrow ( -« —=» ) indicating
heating operation.

FOR DISTRISUTION USE ¥-NOTTOREUSED AT T R [




1535001 BORG-WARNER CENTRAL

COOLING PERFORMANCE

TABLE 1 - COOLING PERFORMANCE RATINGS® — B28PO24 AT 800 CFM AND 230 VOL TS

R
.

. et L7,

4.‘,11"4"' [ ¥

S0C 12046 R:27- /1" 0

2 67 i - 13.7 18.0 223 2
62 235 18.2 20.2 25 - 2.23

- 57 21.3 21.3 - - - 2.19
72 2.1 . - 109 158 2.69

67 237 9.5 13.7 17.9 22 2.62

95 62 212 15.6 19.4 - - 253
57 18.2 18.2 - - - 243

73 228 - Z 109 151 296

67 20.4 93 13.0 16.7 204 286

115 62 18.0 14.4 17.8 - - 2.713
57 14.7 14.7 - - - 258

"Hatings are gruss capaciies Lo net capacity, deduet evapordtor blower moror heat, KW X 3 415 : MaH

TABLE 2 — COOLING PERFORMANCE RATINGS® — B23P030 AT 1000 CFM AND 230 VOLTS

Ovnteor .1 Ted . { ’ .y .
f'ﬂ - - . ' N e - -.- Wil .
72 344 - - - 19.5 3.08
67 328 - 179 26 292 3.03
75 62 30.4 21.2 264 304 - 297
L 57 27.6 27.6 - - - 2.92
72 338 - - 143 205 3158
&7 30.7 12.4 17.9 235 29.0 3.49
95 62 275 204 25.4 - - 336
57 ne 216 - - - 3.24
72 205 = - 142 19.7 3194
87 26.4 122 17.0 219 26.4 380
115 62 n3 18.8 231 - - 3.64
57 19.0 19.0 - ~ - 3.4
“Ratings are g ot4 capacities - lor net capacity, deduct 2vapU B10r blowat molar heatr, KW X 3 415 - MBH
TABLE 3 — COOLING PERFORMANCE RATINGS® — 828P038 AT 1200 CFM AND 230 VOLTS
.m:;__ N : ?:: :::v . . ':."' C BL, - e e i - Al - ‘j'.iu- ;-? ;,._:}
o Pt MRt EEEEY ' .
N L Er) T . vingd y b
72 40.5 - - - ns © 387
87 38.7 - 209 215 34.0 38
75 62 358 24.7 308 358 - 354
57 326 315 - - - 3.48
72 398 - - 8.7 239 426 .
67 36.2 14.4 209 274 3390 L 418
95 62 324 B8 297 - - 4.01
57 279 79 - - -
72 M8 - - 188 30
87 31.1 143 199 %8 ny
1s 62 75 1.9 270 - -
57 224 224 - - -

“Ratings sre gross capeciters — 10r NEL Capacity, deduct Svaporator blowsr motor heet, IKW X 3418 « MBH.

1198
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TABLE 11 - HEATING PERFORMANCE *

1535861 BORG-wARNER CENTRAL

£l

B25P030 AT 1000 CFM AND 230 VOL TS

58C 12609 R- 291108

Tomg. reevi Kw -, & h -
‘0 1@ 7 190 165 96 (B ]] 147 94 1.92 _1‘43_
0 132 203 1.91 120 207 170 111 2.08 1.56
10 155 217 209 143 2.24 187 130 2.26 1.69
20 19 4 23] 244 179 -2‘40 219 167 244 20t
3¢ 230 249 2n 29 258 2.51 203 263 .22
40 280 264 an 26.9 2.73 289 250 28 261
L0 Ja o 280 356 28 289 329 310 3.00 3.02
30 kIR 293 3ag 373 3.06 3.57 36 5 3.17 337
/0 ' T 02 [ 322 166 401 338 348
e MHH Retrogerant system only Supplemental heat 5 not mgluded
KAV Poawer it 14 FOTHIressOd Mot aid condenser fan moto: only,

coe

AMBH and KW st i tabl
outdoor K\

TABLE 12 - wmga TING PERFORMANCE *

¢ which represents grass COP For net COP_ squ

B2SPO36 AT 1200 CFM AND 230 VOLTS

sdoor blower motor to

Cutdon 60" F RETURN AIR T0°F RETUAN AIN
¢ r
Capacity
Temp. (MBH) Kw cor iMBH) Kw cor
' 113 2N 157 104 215 142
137 232 [ 125 2137 . 154
1648 252 146 160 257 i 170
Hy M2 270 230 196 276 208
"y UM 288 26/ 24) 295 ! 245
! 12 Jah im 08 34, 287
o M0 123 154 112 134 326
» L.n N R a2 353 | 349
N ,:[,'____ e 456 370 t ki 61_
Ty "R Hetiage gt yystem oty Supplemental heat 15 ot mnchaded
LI Prswart it ro CIHNPIeSsor motor grd condenser fan motos only
CiP MBH o KW shown i 1glie whuch represents gross COP. For net COP. add indoor blower motor to
autdoor KW

TABLE 13 - HEATING PERFORMANCE*

- BISPO42 AT 1400 CFM AND 230 VOLTS

Outdoor o0’ F RETURN AIR SN oy - .. =N
Temp. m’" Kw ” w - I v s ' et -
0 145 265 160 139 2.65 1.54 12.7 2.85 1.40
o 178 | 284 | 14 16.8 285 1.73 150 297 153
10 218 303 i 208 200 L 306 1.91 185 3.10 1.75
20 2713 324 47 58 : i2s 2.30 238 14 209
30 332 342 2.84 04 a5 254 292 1.56 2.40

a0 400 365 3z o | ars 297 S Y
50 46.7 386 | 354 | 445 | 399 | 327 g 4.0 299
60 53.1 408 381 51.0 422 154 485 438 | 324
mn 55.0 447 | ads 54.7 484 342
Basel on MBH - Refrigerant system only. Supplementat hest iy not included.
KW - Power input to Compressor motor amd condenser tan motor only.

Barg Warnar Centesl Environmanial Systems Inc

COP - MBH anct KW shown in tabie
outdoor KW,

1198

which represants gross COP. For nat CoP,

#dd indoor blower motor to




APPENDIX 3

SITE VISITS, MEETINGS AND TELEPHONE CONTACTS



DATE R

TELEPHONE OR VERBAL CONVERSATION RECORD May 21,199

For uae of this form, see AR 340-15% the propenant agency is The Ad|utant General's Office.

SUBJECT OF CONVYERIATION

Modied Au‘/’onf}a'l'co/ Record Fire Qange

INCOMING CALL
PLREIOM CaLLiING LDORESS PRHONK NUMBER AMD EATENSION

PERAON CALLED oFFICE PHONE NMUMBER AND EXTENSION

QUTGOING CALL

PEAIOMN CALLING CLIITT] FPHONE NUM AND KX N3ION
Joe Lampﬂm NEDED -DC
PEASON CALLED ADbﬂtlr PHONE NUMBEA AND EXTENSICN

Larry Me Intesh %nge Condrol - F# Devers| 8-617-19¢- ”155

SUMMARY OF CONVERSATIOr

Oa//ec/ Larrﬁ re: demo/; t"lon 670 ew-s%:rg -ﬂaaf /:-Aes o-f'
ranges G ¢ G-A. Larr‘:s lno’:aa-/eo/ +he aovercc[
M ess aredq, ‘Lysf'cr baj ho /o/er'é RImMo=1$302 [0 «f
and blezchers shovld not be removed by #h -
innfractor. These dacilities shoold Le Jedt in ;?3'/""-'3
ondi | 1+ ean be ascertrined Fhat the cost ot Hoe neo

raige 15 less than "/, 000,000 . A+ +hat Fime Hnese

strucdures will ar can be re focated bs e mersent

'#o O‘H)E’r areas. I‘P‘ H"te QOS';' a'g: J—he RS A i

=) -':,r_'.“.f/dd’]JOOOJOOo -l—hese '&d&l}l'}'lc’: dan e ust )

+he new range 1n order 4o reduce Fhe Qonstruchs

QOS+, Therc-pore)-por -Hne 35% Q.oﬂCc‘p'{" —\'heSﬂ 'f:’-:‘"%.";-'~'.:';?-
o

S—Jrruc;-l-ures wi ] be indicated as ! Removeg t"»/ SHEmers

FORM =)
DAI A’ﬂ [ 11 7 5 1 REPLACES ECITION QF 1 FEB S0'WNMICH WILL BE USED.



PATE

TELEPHONE OR VERBAL CONVERSATION RECORD MO“:S |4) 1986

For use of this form, see AR 340-15; the propenent agency is The Adjutant General’s Office.

SUBJECT OF CONVERSATION

Mod f1ed Automated Record Fire Eqmge

INCOMING CALL
ADON KIS PHONE NUMBER ANO EATENIION

PERBON CALLING

PEMASON CALLED oFFICE PHONEL NUMBER AND EXTENSION

QUTGOING CALL

[PEASON CALLING oFrick FHONE NUMBER AND CXTENIION |
Joe Lampara NEDED-DC
Torn Yotes Hon+tsuville 8- &N3-3%03

SUMMARY QF CONVERSATION

Called Tom r*eqqrc\mg +he FROVING, +orcbe+ locations .
Re cornPirmed +he fact Fhat current quid-tit .z
and policy eliminate +he woving faraets +ror:
kil considerahons, The MevINg hrge'l’s ol At
be ms-\’o\\ec:) Qs < -S:u‘l'ure r‘ﬁodn-\llca-}-uaﬂ ‘+o ;\'\»'16
ringe. As a r‘eSuH'D Q.ohdu\-}')oo\rm% et
OSSOCia.‘\'ec:é v Hh these emp)cc.emen—{' will be
elimingted Prom +he design.

Tormn mdncaﬁcl a direchve woill be Forthaom s
" Fhe neor Fotore wohich wail spell oot his

TG Nae.
L

FORM -]
DA‘ APR 4 7 5 1 REPLACES EDITION OF | FEB SN WHICH wWiLlL BE USED.



NEDED-DC Modified Automated Record Fire Range (MARF)
MEMO FOR THE RECCRD Joseph H. Lampara 30 Apr 1986
Design Branch Mr. Lampara/mm/7205

1. Date: 7 April 1986
2. Place: Range Control, Fort Devens, MA

3. Attendees: Mr. Larry McIntosh, Ft. Devens Range Control
Mr. Greg Cavite, DEH, Ft. Devens
Mr. George Danek, NED, GES/Electrical
Mr. Tony Mackos, NED, GES/Mechanical
Mr. Joseph Lampara, NED, CES/Civil

4. Purpose: To discuss the overall size of the MARF range, its impact on
the proposed Squad Automatic Weapons range (SAW) and on the existing
"HOTEL" range, and to determine means of minimizing any adverse impact.

In addition, data relative to power & heating requirements was obtained
from post of ficials.

5. Background: The Fort Devens MARF range, originally entitled Remoted
Targeting System range (RETS) and more recently a Modified Record Fire
range (MRF), is sited on the existing G and G-A ranges and the Engineer
Demonstration Area (EDA)}. The range consists of 16 firing lanes; each 30
meters wide (98.43 feet) for a width of 480M (1575 ft) and is 300M (984.3
ft) deep from the firing line to the most extreme target. In addition, a
100M (382 ft) area to the rear of the firing line is required for support
facilities. Along each side of the range is a 30M (98.43 ft) buffer zone
for construction of access roads and safety berms. During the preliminary
planning and request for survey stages, the range was sited using 1 inch =
400 foot (1:400) scale Basic Information Maps. Siting on these maps
indicated minimal impact on "HOTEL" range, downrange and to the right of
the MARF range, and on the wooded areas east and west of G & G-A ranges
and the EDA. Aerial topographic survey maps were completed in early
calendar year 1986. Siting of the MARF range on these maps showed a much
greater impact on the wooded areas and on "HOTEL" range than originally
anticipated. At approximately this same time, it was learned that the

SAW range was being relocated to a site immediately west of the MARF
range. This range is currently under 35% concept design by the New York
District.

To resolve these problems, a meeting was held between Fort Devens and
NED personnel to discuss alternatives. Prior to the meeting, NED received
verbal authorization allowing a reduction in width of each firing lane, if
required, from 30M to 25M. This authorization came from Mr. Tom Yates of
the Huntsville Division after clearance through the Army Directorate of
Ammunition, Ranges and Targets (DART) of Fort Eustis, VA. This solution
would only be used as a last resort in the event no other alternative
solutions could be found.



NEDED“DC CMT 1
SUBJECT: Modified Automated Record Fire Range (MARF)

6. Discussion: At the meeting, the impact of the range on "HOTEL" range,
the SAW range and the wooded areas was discussed. Various alternatives
were evaluated, including reorienting the range, moving the range
laterally, reducing the number of full width lanes, and reducing the width
of each lane by 5M but keeping 16 lanes.

Siting of the SAW range west of the MARF range necessitates reloca-
tion of "HOTEL" range. Therefore, the impact of the MARF range on "HOTEL"
range is no longer of any concern.

Reorientation of the MARF range would not resolve either the impact
on the woodlands or potential conflict with the SAW range. In fact,
reorientation in an easterly direction would aggravate an already existing
conflict between the outer limits of the safety fan and the post boundary.
Reorienting to the west would worsen any potential conflict with the SAW
range.

shifting of the range laterally is also not a solution. Shifting to
the west will aggravate any potential conflict with the SAW range.
Shifting to the east will require relocation of Trainfire Road, the main
paved access road to the majority of the post firing ranges. Relocation
of the range to the east would not reduce the amount of clearing and
grubbing of woodlands now required. 1In fact, it would add additional
acres of woodland clearing. Relocation of Trainfire Road would also be
expensive as the terrain to the east of the road drops off rapidly ending
in a wetlands area - The Oxbow Wildlife Preserve,

Reducing the number of firing lanes from 16 to some number to be
determined was not acceptable to Range Control because of the impact on
training cycles - less lanes equate to leas personnel run through on a
cycle with a resultant increase in the number of cycles required. Range
Control favors reducing the width of each lane but keeping the number of
lanes at 16 over any reduction in the number of lanes.

It was determined that NED would coordinate with the New York
District to see if a conflict between the SAW and MARF ranges actually
existed. If there appeared to be a definite conflict, then NED would
proceed to reduce the width of each lane by an amount necessary to
resolve the conflict but not more than SM. The additional clearing and
grubbing of woodlands east & west of the range were determined not to be
of sufficient justification to warrant reducing the lane widths. To
minimize the clearing required, attempts would be made to reduce the
overall width of the range. These would include minimizing the overall
width of the safety berms by using 1:1-1/2 side slopes and having a top
width of not more than 1M (3.28 ft); gpssibly eliminating the westerly
safety berm since "HOTEL" range is to;?elocated; and using, where

possible, existing roads for down-range access.



NEDED-DC CMT 1
SUBJECTs Modified Automated Record Fire Range (MARF)

7. Recommendaticons:

a., Coordinate with the New York District to determine if a conflict
exists between the SAW and MARF ranges. (Note: Preliminary info does not
show any apparent conflict. However, more definite information is being
requested by the PM}.

b. Utilize all possible means to reduce the overall width of the
range short of reducing lane widths. Some ideas include smaller safety
berms, elimination of the westerly safety berms and using existing roads
for down-range access.

€. As a last resort, reduce the width of each firing lane up to the
maximum allowed (5M}.

JOSEPH H. LAMPARA
CF: Civil Engineering Section
Mr. Gauvreau - 1125 Pesign Branch



OATE

TELEPHONE OR YERBAL CONVERSATION RECORD 4/95/849

For use of this form, see AR 340-15; the propenent agency is The Adjutant Generoi’s Qffice.

SUBJECT OF CONVYERSATION

MooiFied AuTtomaTel RecorD Fire RRANGE

INCOMING CALL -
PEASON CALLING YELI T PHONE NUMBEA AND EXTENSION

PERSON CALLED oFFICR PHONK NUMBEN AND CEXTENSIOMN

OUTGOING CALL

FLASON CALLING OFFICE PHONE NUMBEN ANO CXTENSION |
Joe LampArA NEDED-DC
Tom YATES HUNTSVILLE 8-813-3203%

BUMMARY OF CONMYERSATION

%Po\zc. +o Tom Ye:aordmg ‘requlremen-¥ Lor poss&b\e
future ss0M -\'arge.-\' \ine. He believes +he re-
‘quirement MGy ave come about because oF some
poss\b\e Lutore \"equwcmen'l' wlmc.\w M 4 N Ve
come aboot. He believes we should ot address
4t ot +his time especially zuwe Fort Devers
oFfiaale tan e no need For soch oo ‘r<;3c"ng|re'1‘rNE\“'-.'}'
‘ae%ond +he 4ooMm |ine '\'hc% m:,ucs-)re&, He ol
check an +his and F thevre 15 a ._',\r\.GD..."Se e

SORRl 2o bdcb.

T coleed b # he had copes of +he 35) reviewd

commer\'\‘s Lor +his or similar ranqes A+ ToxT Deony. |
He directed me o Mr ROl Rvieree PM, s 4he
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SUBJECT: RETS for Ft. Devens

Meeting held at South Post of Fort Devens on 7 April 1986

Attendees: Mr. Mackintosh -~ Range Officer Devens
Mr. Lampara - NED
Mr. Mackos - NED
Mr. Danek - NED

Questions by Mackos with Mackintosh response:

1. which style range building?-
Use style 2 per Mackintosh.

2. Can an o0il truck get to site easily?
Yes, Use oil fired heat,

3. Do they want coed latrine as shown on std. dwg.?
No. Put two separate entrance doors, add one additional
commode for men and raise interior partition to roof
height.
No heat in latrine - do not need insulation in walls.

4, Ammo building - no heat or insulation in walls.

5. Range will be used 24 hours per day 365 days per year.

6. Add intrusion alarm system per Mackintosh.
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MEMORANDUM OF MEETING

1. PURPOSE:

Pre-design Meeting at Fort Devens for Modified Auto
Record Fire Range, PN 189, Ft. Devens, MA

2, DATE: 19 December 1985

3. ATTENDANCE:

Name Organization/Position Telephone
Christopher Alley NEDED-P/Trainee 647-8512
Anthony Siegel NED-D-S/E - : 647-8472
Joann Murphy Ft. Devens/USAISC 796-3089
Joseph Lampara NEDED-D/Engineer 647-8205
Bob Harrington NEDED-G/Chief 647-8083
Greg Cravedi Ft. Devens/Master Planner 796-3262
Larry McIntosh Ft. Devens/Range Control 796-2380
Bob Gauvreau NEDED-P/Project Mgr 647-8512

4, DISCUSSION:
McIntosh

~ Range to be wired for moving targets but no moving
targets installed at this time.

- Can get additional info on range from FM 25-7,
"Training Ranges", TRADOC.

- Would like 35% by July.

-~ There exists power at the site.

- There exists access to site, road through range to be
abandoned or incorporated into range. (No asphalt or
gravel), re-routing of traffic around range possibly

upgrading existing one lane gravel road to two lanes,

-~ Road work can be done by Ft. Devens if they can get
their engineers.

Lampara

- Devens to Lampara about 15 Feb 85 "Don't worry about
roads or power".



Gauvreau

- 1391, 24 Sep 84, 16 Lanes $630,000

- 1391, 24 Jun 85, 16 Lanes, $890,000

Lampara

- Road material available? (No gravel in range)
McIntosh

- Good material for rcads on base
Lampara

- Danger zone variance needed?
McIntosh

- No variance needed

- No options for more suitable terrain on base.

Vegetation to be planted, need for recontouring, fill

available on base plus old berms.

- Gravel walk to back of continuous firing berm is OK.

- No "zero range" to be included.

-~ Keep Under $1M. Cut extras if need be. i.e., latrine,
bleachers, etc.

Lampara
- If rerouting of road is to be done by Corps,
additional survey will be needed and GEB will have to be
brought in. (This cost not included in original E&D
estimate).
McIntosh

- Comm & powr project is scheduled for '89 but is 100%
designed and could be pushed up to '88 or even '86,

Murphy

- Raise $3K estimate for communications to $7K.

AR % WD

Gauvreau
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INDEX TO DRAWINGS

Sheet
_No. Title
1 Project Map, Index
2 Site Plan, Range G & G-A
3 Demolition Plan
4 Grading Plan No. 1
5 Grading Plan No. 2
*6 Alignment & Control
*7 Profiles - Service Roads A, B & C
*8 Profiles - Service Roads D, E & F
*g Profiles - Service Roads G, H, 1, 2 & 3
10 Profiles = Firing Line, Target Line 50M
*11 Profiles -~ Target Lines 75M, 100M
*12 Profiles - Target Lines 150M, 175M
*13 Profiles - Target Lines 200M, 250M, 300M
14 Sections & Details
*15 Landscaping Plan
H.N.D. STANDARD DRAWINGS
Sheet
_No. Title

Control Tower
Cmitted
Omitted
Standard Bldg.
Standard Bldg.
Latrine
Ammo. Breakdow
Covered Mess -
Omitted

L [ I T I I I I |
NHOUTE W WRN RO U S W

= O

Omitted

Miscel laneous

Range Power &

Control Tower

Control Tower

Miscellaneous

Cable Junction
Tower Junction
Control Tower

Control Tower

| I I I I N B |

*
*
mmmmmmmmono:r'v:v:wu’usbzv:ﬂ:u:b:u

* Not included in concep

- Details

Control Tower - Plan & Elevations

No. 2 - Plan & Elevations
No. 2 - Details

n Bldg.

Plans & Sections

Bleacher Enclosure
Stationary Infantry Target Emplacement

Range Facilities
Data Wiring Plan

Electrical
Electrical
Electrical
Box
Box
Structural
Structural

t package

Plan
Details
Details

Details

** Drawing not available for concept package.
included in future submittals.

Will be
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MEENREANPSARARRIERIA bt DD 1391 FROCESSUK (0770378030 KASEAREFERERRI SRR R LR KEE

£r FUOR OFFICIAL USE DN Y ¥ FORM 3833
FORY DEVENS Mosoochuse bl [ 198% FROJND - Q18900
2.a BATE 2% NOV B2 - -
REVIS)ON BAGTE - 29 JU 8o
AYSUMED MIDFOINT OF CONSTRUCTION -  7/198% COST INDEX = 1482

1. COMPONENT- AKMY
2.Aa DIATE 24 NOV B2

2.R ISCAL fEAR - L7897

2,C ESTIBGTEDN BTAKT TRTE: 4./1989
COST INDEX: 1364

ESTIMATED END' DATE! 11/198%

COST INDEX: 1704

HIDFOINT OF CONSTRUCTIONT 7/1989
COST INDEX: 14B2

NSTHLLATION= FORT I
SURFNGT OR REMOTE LOCATION = range
3.B LOCATIAON = Massuchusettls
4.4 FROMECT TIFLE - Mud Automgted Kecord Fire
4,8 TYFE OF WORK (NEWs ADDITIONs ALTERATION, ERSIONs MODERNIZATION-
OR OTHER) TWO ENTRIES ALLOWEDs SEFARATED RY A COMMA. = MEW

6. CATEGORY CORE MNUHMKER - 179 8%
9. FROGRAHK ELEMENT NUMBER =
7. TERMFORARY PROJECT NUMEER:= TA060

PEKHANENT FRO.JECT NUMEER= 018900

8, FROJECT CDST {(ROUMDEIL) = & 890000
. —

us/M QUANTITY UNIT CDST COST{$000}
%.A PRIMARY FACILITY . ( 7343
1 ) range bldg E 8F 800 35.39 28
2 ) samo fssue bldy SF 120 &6 .67 a
3 ) cumrosling toilet-a/f EA 1 29426, 29
4 ) guntrol tower w/ac §F 115 3%91.30 45
5 ) mess shede covered 5F 800 35.3%9 28
4 ) Yister bog whed &F 100 35.3% 4
7 1 heating oil tank BL 22 45.21 1
8 ) flad rule EA 1 E 1037. 1
? ) PA Sustems posty R wiring EA 1 15564, 16
10} RANGE LIGHTING LS 1 30000, k31
11) FOXHOLES EA 14 22,50 10
12) TARGET SYSTEM WIRING H 24,400 13.15 123
13) TARGET ENFLACEMENT EA 144 PF2.26 140
14) Ronde Road (Gravel) SY &+000 7.00 42
1%) Covered Hleacher SF 550 23,435 14
14) Gen. Maint/Fark Ares (& Gravel) SY 2,000 7.00 14

us/H QUANTITY UNIT COST COS5T{(s$000)
F.# SUPPDRTING FACILITIES { &5)
.41 ELECTRIC SERVICE { 17}
1 3
2 3 OH ELECTRIC L IMES L.F 120 12,359 2
3 )} IKANLFORHMER A 1725 84.19 15
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?.B2 WATEK, SEWERr & GAS
F.H3 STEAH ANL/OR CHILLED WATER DISTRIBUTION

9,84 FAVING WAl hSs CURES & GUTTERS

.65 STORM BRAINAGE

?.B4 SITE IMFROVEHENT/DEMOLITION

1 ) DEMOLITION LS 1 10000,
2 ) SITE IMFROVEMENT LS 1 30000,
¢.BY COMMUNICATIDONS - e
1 } COHMUNICATION LS 1 BT,
?.HB DTHEK

FACILITY SUBTOTAL
FER CENT UOF SUPFOKT COSTS TO FRIMARY COSTS B8.9%

?.C CONTINGENCY FACTOR = 5.00%
SUBTOTAL

CONTINGENCY AMOUNT

TOTAL ECONTRACT COST

?.0 § ARD A FERCENT = 5,50%

TOTAL CONTRACT COST

SUPERVISIDON, INSFECTION, 1 OVERHEADR
TOTAL REQUEST

9.E INSTALLEL EQUIFMENT - OTHER AFFROPRIATIONS ($G00)
16.A TYFE DF COMSTRUCTION {(FERMANENT/SEHI-FERMANENT/TEHFDRARY) =
16.F TYFE OF TESIGN

FERH

45)
11
34

1)

799

799

40
83%
B3y
8gs

1,244

DOES THIS FACILITY INCLUBE UNUSUAL CONSTRUCTION FEATURES THAT REOUIRE

EXTRA DESIGN EFFORTT (YEGS/HO) = NO
DRAWING NO. = HNDIM-1110-1-5 P
10.C LESTGN CAPACITY = 14 LAMNES +
10.0 GROSS AREA = B AC
10.E COOLING (AIR CONDIe EVAF» DR MECH VENT)
MULTIFLE ENTRIES ALLODWERs SEFARATED BY COMMAS =IAIR/
CAFACITY (AIK CONR) = 14,100 BTU e

COST (AIR COND) = 1000

CAFALITY (EVAFORATIVE COOLING) =
EOST (EVAFORATIVE COOLING) =
CAFACITY (HMECHAHTCAL YENTILATION) =
EUST (MECHANICAL VENTILATION) =

10.F BESCWIFTION OF WORK TO BE BOKE

CONSTRUCT A FERHMANENT, STANDARD-DESIGN, MODIFIED RECORD FIRE {(MRF)
RIFLE MakkGEHANSHIP RANGE CONSISTING OF 15 LANES AND RANGE SUFFODRT
FACILIYIES. THIG FPROJECT WILL BE DESIGNED USING GUIDANCE
CONTAIMED IN HHNDM-1130-1-5 AND TC-25-2, FRANGE SUFFORT FACILITIES
WILL INCEUDE A CUNTROL TOWEKs LATRINE (MALE/FEMALE s RAMUE
FERSONNE? /GTORAGE /M7 ENTENANCE BULLDINGy AMMO-BREAKDIOWH EUILDING:
LOVERED BLEACHER, LENERAL MAYNTEMANCE AREAr COVERED HESSe LISTER
EAR HOLULKs AND FARNENG AREN. EACH FIRING LANE WILL CONSIST OF A
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FOXHOLE AT THE FIKIHG LINE aND 9 STATIDNAKY PLRSUOHNEL TAKGET
EHFLACEMLNTS HOWH RANGE FROM THE FLRING L IMNE, EHFLACEHENT WORK
WILL CONHIST I EXEAVATINNY DRAINAGEr FARRKILATION AND
INSTALLATION OF UONCKETE COFFINy BERM CONSTRUCTION: AMD JUNCTION
BOX INSTALLATIUN, FOWER AND DATA CaBLES WILL EBE INSTALLEL FOR
THE EMHFLACEMENTS REMUIRKEL FOR A MKF AND TO SUFPORT FDRSSIBLE

FUTURL MOVING TARGET EMFLACEMENTS. DMLY CABLES WILL EE INSTALLED
AT FUTUNE EMFLACEMENTS NO OTHER WORK WILL EE DUME UMLESS
NECESSITATED BY KEVISION DF THE ARMY MARKKSMANSHIF TRAINING FROGRAM.
SFEARER FOSTS ANL WIRING WILL BE INSTALLED FOR & FUELIC ADDKESS
SYSTEH. KANGE LIGHTING FOR CLEANIF ANI EMERGENCIES WILL KE
FROVIDEL.  KEMOTE TARGET SYSTEM (RETS)s TARGETS AND CONTROL
EQUIFMENT WILL HE UTILIZEDL ON THIS RANGE. SITE IMPROVEMENTS
INVOLUE ONLY MINDR EXCAVATION: FILL AND BDRRDWs AND LANRSCAPING.
THIS RANGE WILL BE LOCATED ON AN EXISTING KNOWN-DISTANCE RIFLE
RANGE. THE FRESENT SINGLE KOW DF MANUALLY OPERATED TARGET
MECHAN] SHS WILL REWAIN IN FLACE AND WILL CENTINUE TO BE USABLE.
FUTURE TARGETS GCOULR BE INCORFORATEL AT DISTANCES UP TO S50 METERS
WITHUIT ALTERENG THE MRF OR BOING ALDITIGNAL CLEARING OR
LANDSCAFING, THE RANGE ROAD WILL BE RERCUTED BY UFGRADLING EXISTING
TRAILS. TWO LATRINES WITH A TOTAL AREA OF 448 S5@. FEET AND TWO
SHALL OFEN COVERED STRUECTURES WILL BE DEMDLISHED., THIS PROJECT
WILL BE DESIGNED AND CONSTRUCTED IN ACCOROANCE WITH CURRENT
ENERGY CONSERVATION FOLICIES AND REGULATIONS. INSULATION WILL
CONFORH TD DN MANDAL 4270.1-H.
THIS RAMGE IS NOT SITED IN A FLOOD FLAIN. ACCESSIBILITY FOR THE
HANDILAFFED IS NOT PROVIGED FOK FUNCTIONAL REASONS.
Heatind and u1r conditioning with self-cuntained sustoms.

b ocoinditd o apdd 2
Tardet Countd ITH 144,
11, OQUANTITATIVE DaTh

11.4A U'H - EA

11.H TOTAL REAUIRKEMENT =1

11.C EXISTING SUNRSTANKARL=

11.D EXTSTING ADEQUATE =0

11.E FUNDEL's NOT IN INVENTORY- ©

11.F ADEAUATE ASSETS (D+E) = 0

11,6 UNFUNDED FRIOR AUTHORIZATION=

11.H INCLUDED IN FRIDR YEAR FROGRAM
FISCAL YEAR = O
AUTHDRIZED =
FUNDEDN =

11.1 LEFICIENCY (B-F-G-H)
AUTHORIZED = 1
FUNDED = 1

11,4 REMARKS
11,8 RELATED FROJECTS

11.4 PROJECT(WHAT IS NEEDED)
construct mudified record fire ronge ol fort devenss Bd,

11.84 REOQUIKEMENT (WHY T8 IT NELDEL NOW)

THIG PROJECT [S REQUIRED TO FROVIDE MAKKSMANSHIF TRAINING FOR
FHE AFPRDXIMATELY 4,000 ACTIVE COMFONENT FERSOMHEL AT FUORT
BEVENS ANl 50,000 RESERVE COMFONENT FERSONNEL SUFFOKTED BY FORT
DEVENS, THE UNLY ACTIVE ARMY THETALLATEON N THE SIX MEW EMGLAND
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STATES .  THE KOBLEIED KECORD FIKE RAMGE UTILIZING RETEH

WiLL FROVIDE A KEALLSTLIG FACILITY TO IMPROVE SOLDTERS COMEAT
REALBIHESS AND O EVALUATE THE INRIVIDOAL SOLLTIER’'S ARILITY

10 EFFECTIVELY ENGAUGUE MULTIFLE TARGETS IN A TIME CONSTRAINED
IRAINING ENVIRONMENT. TRAINING AND EVALUATIOH USING THIS

RANGE WILL SUFFORT THE ARMY’'S RIFLE MAKKRSHANSHIF TRAINIMG FROGRAH.

11.H CURKENT SITUATION(HUW IS THE NEED CUKRENTLY BEING MET:
FASIC RIFLE MARKRSHANSHIF TRAINING IS BEING CONRUCTED ONM
INABEQUATE > ORSOLETE KECORD FIRE RANGES UTILIZING WORLLD WaAR II
THAINING METHODULOGY. THE CURKENT SYSTEHW IS RESOURCE
[MIENSIVEs REGUIKING A SCORER FOR EACY FIRER TO MANUALLY COUNT
THE YAKGET HITS. THE EXISTING RANGE IS8 LOCATED NEAR THE
INSTALLATIDN EOUNDARYs EXPDSING THE TARGETS TH VANDALIEH AND
INCREASING THE NDISE 70 THE NEARBY COMMUNITY.

11.0 YMFACT IF NOT FROVIDED

IFf THIS FROJECT 1S5 NOT APPROVEDy INADEQUATE AND ANTIQUATED

RECORD FIKE RANGES MUST CONTIMUE TO BE UTILIZED,» RESULTING

IN A SIGNIFICANT LOSS OF TRAINING TIKE:. LOWER QUALITY TRAINING,
AND EXTENSIVE MATHTENANCE.

USE OF INEFFICIENT MANUALLY SCORED RANGES WILL CONTINUE TO REDUCE
THE SDLDIER'S ABILITY TD FIGHT A KETTER TRAINED ENEMY.

11,k NATO INFRASTRULTURE

11.F ADRITIDNAL
11.48 SIGNATURE HLOCK
FLEASE ENTER NAME
FLEASE ENTER RANK COLONELy» ARMDRK
FLEASE ENTER TITLE INSTALLATION COMMANDER
I YU WISH THE BLOCK TO BE SIGHNED (YES/ND}?= YES
S SUPPLEMENTAL DATA
SA, ESTIMATEL ANNUAL COST TO OPERATE FROPOSER FACILITY (%000) =
WATER SERVICE (GALLONS/YEARs IN THOUSANDS)=
ELECTRIC SERVICE (HEGAWATT HOURS/YEAR)=
HEATING SERVICE (MILLION ETU/YEAR)=
Sk. NUMBER OF ADDITIONAL FUNCTIONAL OFERATIOMAL FERSONNEL = J11F
5C. ESTIMATED LIFE-CYLLE COSY TD DFERATE AND MAINTAIN THE
FROFDSED FACILITY =
Sh, ESTIMATED LIFE-CYCLE COST TO OFERATE AND MAINTAIN THE
EXISTING FACILITY IF MNEW FACILITY IS A REFLACEMENT
UTELITIES SERVICE DIFFERENY FREDM NEW FACILITY {(Y/N)
WATEK SERVICE (GALLONS/YEAR» IN THOUSANDS)=
ELECTRIC SERVICE {(HEGAWATI/YEAR) =
HEATING SERVICE (MILLION BTU/VEAR) =
ABNITIONAL CAFACITY OR RENOVATION (Y/N) =
DESIGN CU5Ty ADDITION OR REWDVATION ($0G0) =
FROJECT CuS5Ts ADLITION DR RENOVATION =
EQUIF COSTy OTHEK AFFNSy ADDITIDN, DR RENOVATION -
RENOUATIUN ECONOMIC LIFE LESS THAN 25 YEARS (Y/N) -
KEMDUAT :ON ECONOMIL LIFE (YEARS)
SE. FLANNING AND DUGIGN DATA (ESTIMATED)
SE.1h DESIGN START DATE. ESTIHATED (MMHH YY)
SE.1H FERCEMT COMFLETE AS OF JAMUARY 15,=
SE.1C FERUENT COMFLETE A5 OF ODCTORER 1s =
SELID RESION COMFLETION LATEes ESTIMATED (MMM YY) -
S5£.20 STANDARL DK DEFLNETIVE DELIGN {(v/N) -

EDWARD W. MNEWELL

[ T}
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SEL2H TUST WHERE BDESIGH WAS LASY USED

GEL36 PRODUCTIUN (fF FLANS AND SFEL'S {($GG0)

SEL.3H AL OTHER LESIGH COSTS (30005

SEL3C PuTal Cost 0y - (A H(EY OK (M+HIEI (060D

SE. 4D CONTRACT ARCHITECT-ENGINEERK DESIGN COST»
ESTIMATEL (4000 =

SE.3E LH-HOUSE LESEGHN £DST FLUS ARCHITECT-ENGINEEK CONTRACT
SUFERVISTIN AND ALMINISTRATION COST GOVERNMENT FORCES
DESIGN CO5T> ESTINATED (3000} =

SE.4 COMSTRUCTION START DATE (MMM YY) :

SF. EQUIFHENT FUNDED FROM AFFRUFRIATIONS OTHER THAN MCA AND OHA»

{% NOHENLLATURE § PROCUKING AFFN ! AFFN FY ! COST (%000))

01, GENERALT

THIS FROJEC] kS REOQUIRKED TO FROVIDE TRAINING KANGE FACILITIES

10 ACCUMHUBDATE RETS (REMOTED TAKGET SYSTEH}s A SYSTEH

DESIGNEL TO REFLACE SHMALL ARMS FERSONNEL TARGET SYSTEMS CURRENTLY
IN USE THROUGHOUT THE ARMY. RETS EGQUIFPMENT COMSISTYS DF TARGET
MECHANISHSs TARGEY SILHODUETTES: COMHUNICATION LINKS: AND A
COMFUITER CONTROLLED CONSOLE WHICH COMMANDLS DOWNRANGE EQUIFMENT
AUTUMATICALLY, FROVIDES STATUS OF RANGE EQUIFHENT, AND FROLGCES
A HaRDL COFY OF THE INDNIVIDUAL SOLDIER’S SCORE. KETS EVALUATES _‘
THE SOLTIVERS ARILITY TO ENGAGE SINGLE AND HULTIPLE TARGETS IN A
TIHE COMSTREAINED TRAINING ENVIRONHMENT. DIGITAL FROCESSING
FLEXIBILITY [N KETS ALLDWS EASY UFDATE OF FROGRAMS TO REMAIN
CUKKRENT WIIH REVISEDR TRAINING FROGRANS. RETS IS CURRENTLY
STATE-OF-THE-ARE IN COMBAT HARKSHANSHIF TRIANING AND

TRATINING REALISH. THE RETS MRF (HODIFIED RECORD FIYRE) RANGE.
HHICH HAS EBEEN [YPE CLASSIFIED, WILE REFLACE THE CURRENT RECORD
FIRE RANGE (TRAINFIRE) AND WILL BECOHE THE STANDARD FOR RIFLE
HAKKSHANSHIP GUALIFICATION, THE MKF IS DESIGNED FOR FOSTS WITH
LIMITED TRAINING AREA 0K MODERNTE LEVELS OF USAGE AS IT SUPFORTS
FIELD FIKE ANL QUALIFICATION. T0O ATTYTAIN SOLDIER

FPRUFICIENCY WITH HODERN WEAFOM SYSTEH§ REQUIRES RANGES WITH
HAXIHUH TRALINING REALISH.

B2, ACCOMMODATIONS NOW IN USE:
CURKENT TRATNING AHD QUALIFICATION ARE CONDUCTED ON E RANGEr SOUTH
FOST FORT DEVENS: A 14 LANE TRAINMFIRE RANGE.

!
N. OF LAHES TYFE TARGETY DISTANCE TARGET HECHANISM

15 E-SILHOUWETTE A0-300 K. ELECTRICAL FOP-UP

03. ANALYSIS UF DEFICIENCY:

WEAFONS TRAINING IS CURRENTLY HEING CONDUCTED ON INABEAUATEs
DUTDATED RANGE SYSTEMS AND FAUILITIES DESI1L0ED FOR WWII TRAINING
HETHOLMOLOGY. THE CURKENT SYSIEH IS TTHME CUHSUMING,

INEFFICYIENT AND RESOURCE INTENSIVE. EFFICIVAT TRAINING EFFORTS
AKE HAMFERED BY INACCURATE MaANUAL SCORING SYETEWS. MDLERN
THAINING RANGE FACILITIES TO INCORFORATING KE1: COMPOMEMTS WILL
SIGNIFICANTLY COBPLENMENT AND RF ANFOKCE MILIT.Lv TRAINING
DHIECTIVES TO ACHIEVE REALINESE. THE SOFHISTICATION OF HODERHW
WEAFONKRY COMMANDS IMHEDIATE ATTENTION TO FROVIDING HODEKH RANGE
FPAULLLITELS 10 ACCONMMDDAYE KET!: ERUIFKEMT, THE CUKEENT ¥FIRING

£4% FOR EFFICTIAL USE OHLY k¥4 .
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RANGE IS ORIENTED S0 LHE MAXLHUH KANGES OF THE WEAFONS FIRE,
EXCEED THE LISIAHCE ACKOSS THE IMFACT AREA AT THAT LOCATION.

THE HAXTHUM KANGL OF AN H14 FEIRING 5.SsMM IS5 2453 MHETERS

ANL THE NESTANCE TO THE FAR SIBE OF THE 1MPACT AREA AT THE CURRENT
FIRENG UKIENTATION IS AFFROXIHATELY 18%0 MEVERS.

THE EXLISTING RANGE 1S5 LOCATED DNLY 250 METERS FROM THE INSTALLATION
BOUNBARY, CAUSING NOTSE FOR THE NEARRY COMMUNITY AND EXFOSING

THE TARGFT SYSTEMS AND RANGE FALCILITIES TD VANDALILIGH.

I3, CONSIDERATION OF ALTERNATIVES:

FROJECT 1460 HAS FEEN DETERMINED IO BE THE ARHY AND GOVERNHENT S
HOST ADVANTAGEOUS METHOD T FRKOVIDE RIFLE MARKSMANSHIP

TRAINTNG AND QUALIFICATION OF ALL THE ALTERNATIVES CONSIDERER.
TRIS OFTION REQUIKES ND LOSS OF HMANUEVER AREA DR RANGE SPACE,
HAS THE DIRECTION OF F1KE ORIENTED ON THE LONGEST

AXIS OF THE IHPACT AKEAs HAS LOW COST LANDSCAFINGs AND WILL
KENUCE TROOF TRANSFORTATION TIKE AS IT IS THE CLOSEST RANGE

TO THE TEAINING ARKEA ENTRANCE.

UFF-FOST FACTLITIES, THERE ARE ND OFF-FDST KANGES WHICH WIiL
SUFFORT MILITARY MARKSHANSHIF QUALIFICATION,

UFGRABE FRESENT FACILITIES. THE PRESENT H-14 RANGE IS E RANGE .
THE COST YO UFGRADE E RANGE 1S EQUIVALENT TO THE COST TO
CONSTRUCT THE RANGE ON THE PROFDSEDR LOCATION. E RANGE IS
SITUATER 80 THE HAXIMUM RANMGE OF THE RIFLE ROUNN EXCEEDS THE
DEFTH OF THE IMFACT AREA OF THAT FOINT. E RANGE IS5 CLOSER 10 THE
INSTALLATION BODUNDARY AND NEARBY RESIDENTIAL AREAS, THEREFORE
CAUSING MORE NOISE DISTUKBANCE THAN THE FROPOSED RANGE. THERE IS
SWAMP BEYOND THE 300 METER LINE ON E RANGE S0 ADDING FUTURE
TARGETS AT GREATER RANGES TD ACCOHMODATE NEW WEAFONS SYSTENS
WOUL D NDT BE FOSSIBLE., FIVE LANES OF E RANGE WILL BE ELININATED
BY THE CONSTRUCTION OF A M~40/SAW RANGE: FY 88 MCA FROJECT T-423,

MOBIFY OTHER ON-FOST FACILITYES. NO OTHER LOCATION ON FOST
HAS AS HUCH INFACT AREA DOWNRANGE AS THE FPROFDSED SITE,
EECAUSE GF SWAHPS OR RAFIIN CHANGES IN ELEVATION NOD

FOSSIBLE SITE COULD ACCOMMODATE TARGETS AT GREATER RANGES IF
THAT BECAME DESIRABLE IN THE FUTURE. USE OF ANY OFHER SITE
WHICH DID NOY REQUIRE EXTENSIVE CLEARING AND LANDSCAPING
WOULD REWUIRE CLOSENG RANGES WHICH ARE NEEGED FOR TRAINING.

USE DF RETS KANGES AT OTHER MILITARY FOSTS, EVERN ASSUMING

THOSE RANGES WERE SUFFICIENTLY AVAILABLE AFTER HEETING THE
REQUIREMENTS OF RESIDENT UNITSy THIS 1§ NOT AN ECONDHICAL
ALTERNATIVE, FARABRAFH T1 INCLUDES A BETAILED ANARLYSIS OF THE
UFTION OF CONDUCTING THIS FIRING AT FOKT DRUN. THIS ANALYSIS
DEMONSTRATES THAT 4 VERY CONSERVATIVE ESTIMATE OF THE ADBITIONAL
HARGINAYL COST TO THE AKRMY FBR A SINGLE (EAR IS $12050,000+

THIS EXCEEDS THE TOTAL CONSTRUCTION COST OF THE MRF KRANGE AT FORT
DEVENS, NO RETS RIFLE MARKSMANSHIF RANGE IS FROGRANHED FOR

CAMF EDWARDS,

e CRINGKIA FOR FROFOSED CONSTRUCTION:

FACILITY URITERIA FUR RANGE TRAIMNING FACILITIES IS I ELOD 4270.1-H,
CONGTRULCTTON CRITERTA> AND TC 25-3, TRATMING KANGES, TDESIGN

WILL BD 1N ACCOKIGHCE WITH THE STANDARD DESIGN FOR A mRF IM

HNDM 1110 1-35, DESTGN [NFORMATION FOR INFAHTRY RIFLE MARKSMANSHIF
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RANGES .

Ba, FROGRAH FOR KELATED FUKNISHINGS AND EQUIFHENTS
THE TARGETKY HECHAMISMS AND COMFUTER CONSOLE ARE OFA FUNDED.

07, WISFDSAL UF FRESENT ASSETS:

STRUCTURES 4214 AND 3253 ARE COVERED AREAS WITHOUT WALLS WHICH
MUST BE REMOVELR AS THEY WOULD FE BETWEEN THE FIRING LINE AND
TRE TARBETS. THE LATRINES ARE NOT LARGE ENDUGH FOR THE USAGE
LEVEL UF THE NEW KANGE AND THEY ARE KEACHING THE END OF THEIR
USEFUL LIFE.

ﬁLﬂG NO TYFE CONST BLDG FUNCTION GRBSE S0 FT
4214 T FIELD LATRINE 22

4240 1 FIELD LATRIHE 224

4252 T ANMO ISSUE FT 1 EACH
4253 T LISYER BAG HLDR 1 EACH

DB. SURVIVAL HEASURES:
THIS FROJECT IS NDT SUITABLE FOR INCLUSIDN OF FROTECTIVE
SHELTER.

D¥. SUMNAKY OF ENVIRODNMENTAL CONSEQUENCES?

THE RECORD OF ENVIRDNHENTAL CONSIDERATIDN {AR 200-2, FARA 4-28)
IS INCLULED IN ERF-4, IT HAS REEN DETERMINED THAT THE ACTION
1S ADEQUATELY COVERED IN THE EXISTING EIS ENTITLED ON GOING
MISSION ACTIVITIESs DATED 1 MAY 15980+ AND GUALIFIES FOR
CATERGORICAL EXCLUSION NO. 28.

Dio. EVALUATYON OF FLODL HAZARDS:
THE FROFUSED FROJECT IS NOT LOCATED IN A ELOGDPLAIN AND BOES
NOT ENLKG/ACH DN WETLANDS.

B11. ECONDHIC JUSTIFICATION:

THE ONtY ALTERMATIVE DISCUSSED IN PARAGRAFH 4. CONSIDERATION OF
ALTERMATIVES, WHICHW ACCOMPLISHED THE REQUIREMENT AND WAE AMEMAELE
TO ECONOMIC ANALYSIS IS THE QFTION OF CONDUCTING THE FIRING AT

OF ANDTHE: HMILITARY INSTALLATION, FORT DRUMs NY. USING
CONSERVAT [VE ESTIMATES OF ALL COSTS AND FACTORS, UTILIZING FORT
URUR FOR QUALIFICATION IS5 CLEARLY NOT ECONONICALLY FEASIBLE. THE
AMALYSIS FOLLOWS:

'
TOT4L NUHDER OF M1& FIRERS

10TH SFG~/50 FIKERS OU. 2 X EACH YEAR 1,300
OTHEK ANTIVE OGN FORT DEVENS 1,800
RESERVE (OMFUNENT WHO FIRED AT NEVENS FYB4 99737

FIRERS 13,000

LASSHNING THAT EACH GKOUF OF 40 SOLDIERS INCLUDES A RANEK

DISTHIBUTION OF 3% E 5» 4 E-45 ANDI 1 EACH 0-2, (THE ACTUAL
AVERGBE RANI. LDISTRIKUIION IS PROBALLY HIGHER » MEANING THIS I§
THE LOMER | 1islT ON FOSSIHLE COSTS.)

HARGINAL COS) OF SOLDIERS TINWE
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GRADE MUMBER VALUE OF ONE DAY cosy

E-3 14375 $ 72 $B1°,000

E-5 1,300 $115 $149,500

0-2 323 $153 $ 49,723

CasT $1:,018,225

TOY COST

FER DAY LOST ACTIVE DUTYY SOLDIEKRS COsT
$4 3300 $13,200

TRANSFORTATION LOST

THE MOST EFFICIENT MILITARY BUSES AVAILABLE OM FORT DEVENS

COST 10 CENTS FER MILE T8O OFPERATE. THE DLBER BUSES ARE MORE THAN
10 TINES AS EXFENSIVE TD DPERATE. CODHMERCIAL BUSES ARE
AFFROXIHMATELY $250 ROUND TRIF. JT IS NOT LIKELY THAT SUFFICIENT
QUANTITIES OF EFFICIENT MILITARY BUSES WOULD ALWAYS BE AVAILABLE
AS THEY HAVE MANT OTHER COMMITHENTS. BUT TD BE CONSERVATIVE

IT WILL KE ASSUMED THAT THERE ARE ALWAYS SUFFICIENT EFFICIENT
MILITARY BUSES AVAILABLE TO HMEET THE REQUIREMENT. AT A FEAK
CAFACITY DF 40 FERSONNEL (THE 44 FASSENGER BUSES WODULDN BRE CARRYING
40 PEOPLE FLUS ALL THE WEAFDONS AND EQUIFMENT), IT WOULDI TAKE

325 BUS LOARS TO NOVE ALl 13,000 FERSONNEL T8 FDRT DRUH.

!
NO OF HILES ROUND COST FER

TRIFS TO IRUM TRIF HILE CasT
125 315 630 $.10 $200473

TOTAL ANNUAL MARGINAL COST OF FIRING AT FORT DIRUM
|

VALUE OF SOLDIERS TIME $1:018+225
Thy €COST 13,200
TRANSPORTATION COST 201475

$1,031,700
!

ALTHOUBH IT SEEMS HIGH THIS ESTIMATE OF COSTS IS LOWER THAN
THAT WHICH WOULD ACTLALLY BE EXFERIENCED BECAUSE 17 DOES NOT
INCLUDE: NON-FIKERS WHD MILL HAVE 1D GD TO FORT DRUM TGO
SUFFORT THE FIRING (SAFETY OFFICERs AMMD NCO'S ETC}i THE COST
OF SENDING AN ADVANCE PARTY# OR THE EXTKA FIRERS WHD WILL NEED
T@ QUALIFY BECAUSE OF FERSONNEL TURNOVEK., IN ADDITION THERE
ARE FACTURS OF A LUSS OF TRAINING FLEXIKILITY EECAUSE OF THE
ADDITIONGL COMFLICATEIONS FOR A UNIT TOD SCHEDULE A RANGE AND THE
LOSS OF SOLDIER MORALE FROM WASTING TIMNE ON LONG BUS RIDES FOR
LINITED IRAINING TIME. THERE AKE ADRITIMIAL COMSTRAINTS

IN SEHEDULING BELAUSE THE RANGES AT FORT L:UM WILL BE HEAVILY
UTTLIZEW BY UNITS STATIOWNED AT FORT DKUM, THIS ANALYSIS

HAS ASUUMED THESE EAMNGES WOULD ALWAYS BE AYATLABLE.
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AL THES ANHUAL UOST EXCEELRS THE ONE TIME COST OF BUILODIMG A HRF
KANGE AT FURT DEVENS THE L IFE CYCLE COST OF THE FORT DRUH
ALTERNATIVE WILL EKE MANY TIMES LAKGER THAN THE LCOST OF THE
FROFOSED FRUJECT.

D12, "UTTILTITY ANhD COMHMUNICATIONS SUFFORT:
'

A, UTILITIES SUFFORTS FYBS5 MINDOR MCA FROJECT FERMANENT
NUHMBER 202Ey KANGE DISTRIBUTION LINES» MILL SUFFLY THE ELECTRICAL
SUFFOKT FOK THIS AND OTHER KANGES. NO OTHER RELATED UTILITIES
SUFFORT FROJECTS ARE FRUGRAMMED.

b. TELECOMHUNICATIDNS: COMMUNICATIONS SUFFORT WILL CONSIST
OF TELEFHONE SYSTEM (FIELIt AND CDHHERCIAL TERMINALS)s RARID
TELEPHONE SYSTEM FH AND AH FORTABLE, FUBLIC ADDRESS SYSTEMS, AND
INTERCOH SYSTEH CONNECTEN THROUGH OVERHEAD AND UNLERGROUND TO RANGE
FACILITIES, ESYIMATED COST $3000.

SIGNED

ROBERT HCMASTER
D1RECTOR
USACC-FORT HEVENRS

013. FROTECTION OF HISTORIC FLACES AND ARCHEOLOGICAL SITES: .
FHIS FROJEET HAS BEEN REVIEWED FOR INPACT ON HISTORIC AND
ARCHAEOLOGICAL FROFERTY AND COHFLIES WITH THE INTENT QOF FL

B?-445, AS AMENDEDs, AND EXECUTIVE DRDER 11593,

D14, FROJECT LEVF! NEMENT EEOCHURE
FROJECT SUMHMARY (FS) AND FROJECT DEVELOFHENT EBRDEHURE (PDB) FOR THIS
FROJECT WEKE FREFOREN 1 OCT 84,

D15. ENERGY REOUIREMENTS:
A. FPROJECT BESCRIFTION: CONSTRUCT RANGE FACILITIES TO
. ACCOMNDDATE KETS (MRF) MARNSHANSHIP RANGE AT FORT DEVENS.

B. ESTIMATED ENERGY CONSUMPTION:
1. HEATING SYSTEM: SELF CONTAINED NO. 2 OIL FIRED HEATING FLANT,

A, NO. 2 FUEL OIL?

1892 SF X 40 BTU/S5F/HR = ?5.,7 HEH/HR
(755480 BTU/HK X 4BG0 BEGREE DAYS X 243 145
= 190,015 MEH/YR
140,000 BTU/GA AT BOX EFF= 112:000 ETU/GA
. (190:,015 MGH/YR) (112 MBH/GA
= 1:4%7 GA/YR

2+ AIR LONDITIONING SYSTEM:

100 S5F X 141 BTU/HR/SF 1451006 BTU/HR
(14100 BIU/HR) X (3,413 W HRS/BTUY X (120 DAYSYR) X (12 HRS/7DAY)
= 4992274552 W-HRS/YR

¥k FOR OFFICIAL USE ONLY &%4 ‘




-~

)
3. WATER SUFFLY: FOTARLE WAVTER WILL KE SUFFLIED RY LISTER
KAG 10 KANGE AREA.

4. ELECIKICAL FOWEK: FELECTRICAL SERVICE WILL FROVIDE FOWER
FOR EQULFPHENT, LIGHTING AMD HEATING; BOTH 110, 220 ALTERNATING
CUKKRENT. 4ND 24 T0 28 VOLTS OF DIRECT EUKRENT ARE AVAILABLE
WHERE REQUIREL,

3. SEWEKABE SYSTEMI NO SEWER FACILITIES AVAILABLE} COMFOSTING
TOILET WILL FROVIDE LATRINE SERVICE,
C» ENEKGY SUURCES:

. HEATING: HEAT FOR FRINARY FACILITY WILL BE SUPPLIED
FROH SELF CONTAINED NO. 2 FUEL OIL FIRED EOILER,

2. ELECTRILAL FOWER? THERE IS EXISTING FOWER TD G RANGE.

3. WATER SUFFLY! WATEK IS SUPFLIED BY LISTER BAG TD
RANGE AREA.

4. AlR CONDITIONING: SELF CONTAINED (FROVIDED FOR CONTROL
TOWER CONSOLE EQUIPMENTS,
. ENERGY USE THFACTS! NO ADDITIONAL ENERGY IMFACTS BEYOND
EXISTING RANGE REQUIREMENTS FOR FUEL: UTILITIES AND COMMUNICATIONS
ARE INFOSED EY FROFOSED PROJECT.
E. ENERGY CONSEKVATION: THIS PROJECT WILL BE DESIGNED AND
CONSTRUCTED IAW CURRENT ENERGY CONSERVATION FOLICIES AND
REGULATTIING.
F. EMERGY ALTERNATIVES: THERE ARE ND ALTERNATIVE MEANS TO
SUFPLY THE ENERGY REQUIRKEMENTS.
6. ENERGY EFFECTS! NO ADVERSE ENVIRONMENTAL EFFECTS ARE
ANTICIFATED FROM DEVELOFMENT OF THE ENERGY SYSTEMS,
H. BASIS OF APFRAISAL: SELECTIVE ENERGY I5 AFPROPRIATE FOR
THIS FROJECT BECAUSE OF LIMITED SCOFPE,
'

Illd. FROVISIONS FOR THE HANDICAFFPEL!

THE HANBICAFFEL WILL NOT BE PROVIDED FOR IN THIS PROJECT SINCE
THE FACILITY WILL BE USED AND OFERATED SOLELY BY ABLE-BODIED
HILITARY FERSONNEL .

D17. REAL PROFERTY MAINTENANCE ACTIVITY (RFMA) ANALYSIS
1
A, FPHYSICAL IMFPACT:

UNITS ADDED REMOVED NET CHANGE
LANES 14 0 +15

SF 2s148 448 +1700

5Y 62000 4:000 +2000

k. OPERATION AND' MAINTENANCE INFACT;

YEAR NEW (1ZH)
1988¢(BL) 223501
1989 20499
1990 2,901

118, COMMERCTAL ACTIVITIES (Ca) ANALYSIS

¥¥3% FOR OFFICTAL USE ONLY (X2
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FH1S I5 NOT a NEW S1AKT A5 DEFINED IN DA CIKCULAR 235-1r SECTIDN
3-150y FAka D A4 THES FROJECT [S FROGRANHED TQ FROVIDE A MODERN

TRAININL RANGE (HUDIFIFW KECURD FIRE) TO ENALKLE OFFIMUM TRAINING
FROFICIENCY AND KEALINESS FOK WARTIME MISSTONS,

S5K1

S5K2

SR3
!

A, FROJECT DESCRIFTION: CONSTRUCT RANGE FACILITIES TO ACCOHMODATE
IKETS (OTRY TRAINING RANGE AT FORT DEVENS,

E. ESTIMATED ENERGY CONSUNFTION!
1. HEATING SYSTEM! SELF CONTAINED ND. 2 FUEL OIL FIRKED HEATING FLANT

A. NO. 2 FUEL OIL:

18925F X A0BTU/SF/HR= 75.7 HBH/HR
(7504BOBTU/HR X 4BOOBEG DAYS X 24)/45= 1905015 HFH/YR
140,000BTU/GA AT BOX EFF-= 1124000BTU/GA
190502 5HEH/ YR/ 11 2NEBH/GA= 1:8%97 GA/YR

2. AIR CONDITIGNING SYSTEM:
100 SF= X 141 ETU/HR PER SF ' 14.100 BTU/HR
14/100BTU/HR X 3.413N-HRS X 120 DA X 12 HRS= 49,298 KW-HRS
BTU YR DA YR

3. WATER SUPFLY! FOTABLE WATER WILL ®E SUFFLIED BY
LISIER BAG TG RANGE AREA TD ACLOMMDDATE FROFOSED FROJECT.

4. ELECTRICAL POWER: ELECTRICAL SERVICE WILL PROVIDE POWER FOR
EQUIPMENT: LIGHTING AND HEATING; EBOTH 110, 220 ALTERNATING CURRENT» AMD
24 TD 28 VOLTS OF BIRECT CURRENT ARE AVATLABLE WHEKE REQUIRED.

5. SEMERAGE SYSTEM: NO SEWER FACILITIES AVAILABLES COMPOSTING
TOILET WILtL BE FROVIDED FOK LATRINE SERVICE.

C. ENERGY SCURCES:

1. HEATING: HEAT FOR FKIMARY FACILITY WILL RE SUFFLIED FROM
SELF CONTAIMED NO, 2 FUEL OIL FIFED EDILEK.

2. ELECTRICAL POWER: THERE IS EXISTING FOWER TO RANGES,

4. WATER SUPFLY! WMATER IS SUPFLIEN Ly LISTER BAG TO
KANGE AREN,

4+ AIK CONDITEIDONING: GELF CONTAINED (FROVIDED FOR CONTROL
TOMER CONSULE EQUIFHENT) .

L. EHERBY LISE IMFACTS: NO ADDITIONAL ENERGY 1HFACTS EREYOND
EXISTING RANGE REUMIREMENTS FOK FUELs UTILITIES AND COMMUNICATIONS ARE

5k FUOR OFFICEAL USE ONLY Xr#
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I#FOSED KY FROUFOSED FROJELT.

E. ENERGY CONSERVATION! THIS FROJECT WILL RE DESIGNED AND
CONSTRUCTED law CURKENT ENERGY CONSERVATION FOLICIES AND REBULATIONS.

Fo ENERGY ALTERNATIVEST N/A.

6. ENERGY EFFECTS: NO ADVERSE ENVIRDNMENTAL EFFECTS ARE
ANTICIFATED FROM LBEVELOFMENT OF THE ENERGY SYSTEMS DESCRIBED FREVIDUSLY,

H. BASIS OF AFFRAISAL! SELECTIVE ENERGY IS APFROFRIATE FOR THIS
FROJECT BECAUSE OF LIMITER SCOPE.
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